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HRS DOCUMENTATION RECORD-REVIEW COVER SHEET 

Name of Site: Raritan Bay Slag 

Contact Persons 

Site Investigation: 

Documentation Record: 

Nick Magriples (732) 906-6930 
U.S. Environmental Protection Agency 
Edison, NJ 

Dennis Munhall (212) 637-4343 
U.S. Environmental Protection Agency 
New York, NY 

Dennis J. Foerter (732)417-5842 
Weston Solutions, Inc. 
Edison, NJ 

Pathways. Components, or Threats Not Scored 

The Surface Water Migration Pathway produces an overall score above the minimum required for the site to qualify for 
the National Priorities List; the Ground Water, Soil Exposure, and Air Migration Pathways were not scored because the 
listing decision is not significantly affected by those pathways. 



HRS DOCUMENTATION RECORD 

Name of Site: 

EPA ID No.: 

EPA Region: 

Street Address of Site*: 

Raritan Bay Slag 

NJN000206276 (Ref 3, p. 1) 

2 

Bayview Drive, Old Bridge, New Jersey 08879 
Old Spye Road; north of Route 35 overpass, Sayreville, New Jersey 08879 

Date Prepared: March 2009 

The Laurence Harbor Seawall (i.e., Source 1) is part of the Old Bridge Waterfront Park, located along Bayview Drive in 
Old Bridge Township, New Jersey (Ref 7, p. 1; 12, p. 3). The western jetty of the Cheesequake Inlet (i.e., Source 2) is 
located on Old Spye Road , north of the Route 35 overpass in Sayreville, New Jersey (Ref. 4, Figure 1, Figure 2, Figure 
4; 12, pp. 3, 4). Both sources have the zip code of 08879 (Ref 12, p.3). 

County and State: Middlesex County, NJ 

General Location in the State: Central New Jersey - Raritan Bay's southern shoreline between the western jetty at 
\ the Cheesequake Creek Inlet and Margaret's Creek 

Topographic Map: Source #1: Keyport, New Jersey - New York 
Source #2: South Amboy, New Jersey -New York 

Location 

Laurence Harbor Seawall 

Western Jetty - Cheesequake Creek Inlet 

Source 
No. 

1 

2 

USGS Quadrangle 

Keyport, NJ-NY 

South Amboy, NJ -
NY 

Latitude 

40° 27' 52.52" 
North 

40° 27' 28.22" 
North 

Longitude 

-74° 15'28.86" 
West 

-74° 14' 26.07" 
West 

Reference Points: Latitude and Longitude coordinates were measured from the approximate centers of the Laurence 
Harbor Seawall (i.e.. Source 1) and the western jetty of the Cheesequake Creek Inlet (i.e.. Source 2) (Ref 5; 6; II). 

* The street address, coordinates, and contaminant locations presented in this HRS documentation record identify the 
general area where the site is located. They represent one or more locations EPA considers to be part of the site based on 
the screening information EPA used to evaluate the site for NPL listing. EPA lists national priorities among the known 
"releases or threatened releases" of hazardous substances; thus, the focus is on the release, not precisely delineated 
boundaries. A site is defined as where a hazardous substance has been "deposited, stored, placed, or otherwise come to 
be located." Generally, HRS scoring and the subsequent listing of a release merely represent the initial determination 
that a certain area may need to be addressed under CERCLA. Accordingly, EPA contemplates that the preliminary 
description of facility boundaries at the time of scoring will be refined as more information is developed as to where the 
contamination has come to be located. 

Scores 

Ground Water Pathway 
Surface Water Pathway 
Soil Exposure Pathway 
Air Pathway 

HRS SITE SCORE 

Not Scored 
100.00 
Not Scored 
Not Scored 

50.00 



WORKSHEET FOR COMPUTING HRS SITE SCORE 
RARITAN BAY SLAG 

1. Ground Water Migration Pathway Score (Sgw) 
(from Table 3-1, line 13) 

2a. Surface Water Overland/Flood Migration Component 
(from Table 4-1, line30) 

2b. Ground Water to Surface Water Migration Component 
(from Table 4-25, line 28) 

2c. Surface Water Migration Pathway Score (Ss„) 
Enter the larger of lines 2a and 2b as the pathway score. 

3. Soil Exposure Pathway Score (Sj) 
(from Table 5-1, line 22) 

4. Air Migration Pathway Score (Sa) 
(from Table 6-1, line 12) 

_S_ _sL 

Not Scored 

100.00 10.000.00 

Not Scored 

100.00 10.000.00 

Not Scored 

Not Scored 

Total of Sgw' + Ss„' + S/ + Sa' 10.000.00 

HRS Site Score Divide the value on line 5 
by 4 and take the square root 50.00 



SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
RARITAN BAY SLAG 

SURFACE WATER OVERLAND/FLOOD 
MIGRATION COMPONENT 
Factor Categories & Factors 
DRINKING WATER THREAT 

Likelihood of Release l 

1. Observed Release 
2. Potential to Release by Overland Flow | 

2a. Containment ) 
2b. Runoff 
2c. Distance to Surface Water 1 
2d. Potential to Release by Overland Flow 

[lines 2a (2b+2c)] ' 
3. Potential to Release by Flood 

3a. Containment (Flood) i 
3b. Flood Frequency 
3c. Potential to Release by Flood 

(lines 3a x 3b) i 
4. Potential to Release (lines 2d+3c) 
5. Likelihood of Release 

Waste Characteristics 

6. Toxicity/Mobility 
7. Hazardous Waste Quantity 
8. Waste Characteristics 

Targets i 

9. Nearest Intake : 
10. Population 

1 Oa. Level I Concentrations j 
10b. Level II Concentrations 1 
1 Oc. Potential Contamination J 
lOd. Population (lines lOa+lOb+lOc) • 

11. Resources 
12. Targets (lines 9+lOd+Il) 

13. DRINKING WATER THREAT SCORE 
([Iines5x8x 12]/82,500) 

MAXIMUM 
VALUE 

550 

10 
25 

. 25 
500 

10 
50 

500 

500 
550 

* 
* 

100 

50 

• ** 

** 

5 
• * 

100 

VALUE 
ASSIGNED 

550 

not scored 
not scored 
not scored 
not scored 

not scored 
not scored 
not scored 

not scored 
550 

10,000 
100 
32 

, 0 

0 
0 
0 
0 
5 
5 

1.06 

Maximum value applies to waste characteristics category. 
Maximum value not applicable 



SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
RARITAN BAY SLAG 

SURFACE WATER OVERLAND/FLOOD 
MIGRATION COMPONENT 
Factor Categories & Factors 
HUMAN FOOD CHAIN THREAT 

Likelihood of Release 

14. Likelihood of Release (same as line 5) 

Waste Characteristics 

15. Toxicity/Persistence/Bioaccumulation 
16. Hazardous Waste Quantity . 
17. Waste Characteristics 

Targets 

18. Food Chain Individual 
19. Population 

19a. Level I Concentrations 
19b. Level 11 Concentrations 
19c. Potential Human Food Chain Contamination 
19d. Population (lines 19a+19b+19c) 

20. Targets (lines 18+19d) 

21. HUMAN FOOD CHAIN THREAT SCORE 
([lines 14x 17x20]/82,500) 

MAXIMUM 
VALUE 

550 

* 
* 

1,000 

50 

** 
*» 
** 
** 
** 

100 

VALUE 
ASSIGNED 

550 

5.00E+07 
100 
180 

45 

0 
0.06 

0 
0.06 
45.06 

• 

54.07 

Maximum value applies to waste characteristics category. 
Maximum value not applicable 



SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
RARITAN BAY SLAG 

SURFACE WATER OVERLAND/FLOOD 
MIGRATION COMPONENT 
Factor Categories & Factors 
ENVIRONMENTAL THREAT 

Likelihood of Release 

22. Likelihood of Release (same as line 5) 

Waste Characteristics 

23. Ecosystem Toxicity/Persistence/Bioaccumulation 
24. Hazardous Waste Quantity 
25. Waste Characteristics 

Targets 

26. Sensitive Environments 
26a. Level I Concentrations 
26b. Level II Concentrations 
26c. Potential Contamination 
26d. Sensitive Environments (lines 26a+26b+26c) 

27. Targets (line 26d) 

28. ENVIRONMENTAL THREAT SCORE 
([lines 22 x 25 x 27]/82,500) 

29. WATERSHED SCORE (lines 13 + 21+28) 

30. SW: OVERLAND/FLOOD COMPONENT SCORE 
(Sof) 

SURFACE WATER MIGRATION PATHWAY SCORE 
(S.™) 

MAXIMUM 
VALUE 

550 
• 

* 
* 

1,000 

** 

60 

100 

100 

100 

VALUE 
ASSIGNED 

550 

5.00E+07 
100 
100 

0 
105 

not scored 
105 
105 

60 

100 

100 

100 

* Maximum value applies to waste characteristics category. 
** Maximum value not applicable 

y 
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IN-Introduction 

INTRODUCTION 

The Raritan Bay Slag site (EPA ID No. NJN000206276) consists of three areas of lead-contaminated slag deposition 
located along the southern shore of the Raritan Bay in Old Bridge Township and Sayreville, Middlesex County, New 
Jersey (Ref. 3, p. 1; 4, Figure 1, Figure 2, Figure 4; 7, p. 1; 12, pp. 3-4; 31, p. 10; 33, p. 1). The first area is the location 
of the Laurence Harbor seawall located adjacent to the Old Bridge Waterfront Park in the Laurence Harbor section of Old 
Bridge Township, Middlesex County, New Jersey (Ref 4, Figure 1, Figure 2; 12, p. 3). The second area consists of the 
western jetty extending from the Cheesequake Creek Inlet into Raritan Bay. This jetty is located in Sayreville, 
Middlesex County, New Jersey (Ref 4, Figure I, Figure 2, Figure 4; 12, pp. 3, 4). The third area is roughly 47 acres in 
size and is defined by Margaret's Creek and its associated sensitive environments (Ref 31 p. 6; 33, p.l). 

Background information indicates that in September 1972, the New Jersey Department of Environmental Protection 
(NJDEP) was advised by a local government official that lead-bearing waste material was being disposed of along the 
Laurence Harbor beachfront on Raritan Bay. NJDEP background information indicates that by a letter from NL 
Industries, Inc. (NL) to NJDEP (dated December 1972), NL acknowledged that slag which consists of non-recoverable 
low yield metallic waste from blast furnace and blast furnace rubble was disposed of by Liberty Trucking Company at 
their property in Madison Township, Route 35, New Jersey. Madison Township is currently known as Old Bridge 
Township. NL used battery plates from lead/acid storage batteries as the principal feed material for the blast furnace 
located at its plant in Perth Amboy, New Jersey (Ref 7, pp. 2). 

On May 23,2007 and July 24,2007, NJDEP conducted soil sampling events along the southern shoreline of the Raritan 
Bay adjacent to the Old Bridge Waterfront Park. Analytical results from these sampling events indicated the presence of 
lead at concentrations as high as 142,000 parts per million, which is above the state's unrestricted use and restricted use 
Soil Cleanup Criteria (Ref 7, p. 2; 8, pp. 1-58). NJDEP described the waste material associated with the Laurence 
Harbor seawall as consisting of various materials including large pieces of rust-colored slag. Other waste (i.e., slag) 
materials associated with the low-yield metallic waste from blast furnace and blast furnace rubble included finer grained 
"nuggets" as well as battery casing fragments of various sizes (Ref 7, p. 2). NJDEP officials stated that it is possible that 
some of the finer waste materials comprising the Laurence Harbor Seawall may have been included in the soil samples 
(Ref 15, p. 1). In addition, materials such as battery casing chips, refractory bricks, and slag are found in Margaret's 
Creek (Ref 30, p. 3; 31 pp. 6, 10). 

Old Bridge officials worked with NJDEP to notify the public in writing about health concerns for the lead waste material 
and restrict access through signage and some fencing. However, due to physical constraints, it was not practical to 
completely fence off contaminated areas and access to these areas remained a concern. On April 24, 2008, NJDEP 
referred the site to the U.S. Environmental Protecfion Agency (EPA) Emergency and Remedial Response Division for 
removal action consideration (Ref 7, pp. 1-3). NJDEP's concern was that limited site access restrictions previously 
implemented at the site would not adequately protect human health and the environment for an extended time due to the 
uncontrolled lead contamination that remains on the seawall and on a portion of the public beach, both part of Waterfront 
Park and along the Raritan Bay in Laurence Harbor portion of Old Bridge (Ref 7, pp. 1-2). 

In September 2008, EPA conducted a sampling investigation of the site. During field activities, several portions of the 
Laurence Harbor seawall, and at least the top portion of the western jetty of the Cheesequake Creek Inlet, were observed 
to consist of slag materials. Battery casing fragments were also noted in both areas. During field activities, the Raritan 
Bay was observed to come in contact with the slag in both locations during high tide (Ref. 16, pp. 1, 2). During the 
September 2008 EPA investigation, surface and subsurface soil, surface water and sediment samples were collected in 
the area of the Laurence Harbor seawall and the western jetty of the Cheesequake Creek Inlet (Ref 17, pp. 1, 5-13). 
Analytical results from extracts of waste/soil samples (analyzed for Toxicity Characteristic Leaching Procedure metals) 
collected from the Laurence Harbor seawall and the western jetty of Cheesequake Creek Inlet indicated the presence of 
lead at concentrations above the Resource Conservation and Recovery Act (RCRA) regulatory level of 5 milligrams per 
liter (Ref 17, pp. 5, 7, 8, 13, Figure 2; 16, p. 1; 18, pp. 2-9, 14; 20, p. 5). Analytical results from sediment samples 
(analyzed for Target Analyte List (TAL) metals) collected from Raritan Bay indicated the presence of lead at 
concentrations significantly above concentrations detected in selected background samples in the areas of the Laurence 
Harbor Seawall and the westemjettyofthe Cheesequake Creek Inlet (Ref 17, pp. 1, 8-12, Figure 2; 22, pp. 6, 7,9-12, 
15, 57-61, 64, 65; 23, pp. 30-40, 63-65; 24, pp. 2-13; 25, pp. 15, 16). 



IN-Introduction 

Observed releases to surface water by direct observation are documented through the direct contact of the Raritan Bay 
with lead-contaminated slag associated with the Laurence Harbor Seawall and the western jetty of the Cheesequake 
CreekInlet(Ref. 9, pp. 2,4,5,7,8,10,11,12; 16, p. 1). In addition, analytical data from sediment samples collected in 
September 2008 indicate observed releases through chemical analysis to the Raritan Bay from lead-contaminated slag 
associated with the Laurence Harbor Seawall and the western jetty of the Cheesequake Creek Inlet (Ref 17, pp. 8-12; 22, 
pp. 6, 7, 10-12, 15, 58-61,64, 65; 23, pp. 30-39, 63-65; 24, pp. 2-13; 25, pp. 15, 16). The Raritan Bay is known to be 
used as a fishery and a sensitive environment (i.e., a sensitive area identified under the National Estuary Program; and, a 
state-designatedwaterbody for the maintenance ofaquatic life) (Ref 9, pp. 3-5; 13,pp. 1-11; I4,pp. 1-13). The Raritan 
Bay, and more particularly Old Bridge Waterfront Park in Middlesex County, is also a designated recreation area; 
swimming and fishing activities were observed in the vicinity of the Laurence Harbor seawall and the western jetty of the 
Cheesequake Creek Inlet (Ref 16, p.2; 19,p. I). Other nearby receptors include approximately 0.13 mile of emergent 
wetland frontage located along the eastern portion of the Laurence Harbor seawall (Ref 4, Figure 2). Margaret's Creek 
is enveloped by wetlands, and is habitat for state threatened species: the Black-Crowned Night Heron (Ref 30, p. 4; 34, 
p . l ) 

There may be additional areas along the southern shoreline of Raritan Bay where the seawall consists of slag materials 
similar to those observed on the Laurence Harborseawall and westemjettyofthe Cheesequake Inlet. EPA is unable to 
evaluate these areas at this time (Ref 16, p. 2). 

10 



SD- Characterization and Containment 
Source No.: 1 

SOURCE DESCRIPTION 

2.2 SOURCE CHARACTERIZATION 

Number of the source: 1 

Name and description of the source: Slag Waste Pile - Laurence Harbor Seawall 

Source Type: Pile 

Source 1 consists of the Laurence Harbor seawall located on the southern shoreline of the Raritan Bay (Ref 4, Figures 1 
and 2). Background information indicates that in September 1972, the NJDEP was advised by a local government official 
that lead-bearing waste material was being disposed of along the Laurence Harbor beachfront on Raritan Bay. NJDEP 
background information indicates that by a letter from NL Industries, Inc. (NL) to NJDEP (dated December 1972), NL 
acknowledged that slag which consists of non-recoverable low yield metallic waste from blast furnace and blast furnace 
rubble are disposed of by Liberty Trucking Company at their property in Madison Township, Route 35, New Jersey. 
Madison Township is currently known as Old Bridge Township. NL used battery plates from lead/acid storage batteries 
as the principal feed material for the blast furnace located at its plant in Perth Amboy, New Jersey (Ref 7, p. 2). 

On May 23,2007 and July 24,2007, NJDEP conducted soil sarnpling events along the southern shoreline of the Raritan 
Bay adjacent to the Old Bridge Waterfront Park. Analytical results from these sampling events indicated the presence of 
lead at concentrations as high as 142,000 parts per million, which is above the state's unrestricted use and restricted used 
Soil Cleanup Criteria (Ref 7, p. 2; 8, pp. 1-57). NJDEP described the waste material associated with the Laurence 
Harbor seawall as consisting of various materials including large pieces of rust-colored slag. Other waste (i.e., slag) 
materials associated with the low-yield metallic waste from blast furnace and blast furnace rubble included finer grained 
"nuggets" as well as battery casing fragments of various sizes. NJDEP officials stated that it is possible that some of the 
finer waste materials comprising the Laurence Harbor Seawall may have been included in the soil samples (Ref 15, p. 1). 

In September 2008, EPA conducted a sampling investigation of the site. Waste/soil samples were collected from the 
Laurence Harbor Seawall (Ref 17, pp. 5,8, Figure 2; 9, pp. 14-16,23,25-29; 16, p. 1). Selected samples were analyzed 
for Toxicity Characteristic Leaching Procedure (TCLP) metals (Ref 17, pp. I, 13). Analytical results from extracts of 
samples collected from the seawall indicated the presence of lead at concentrations above the RCRA regulatory level of 5 
milligrams per liter (mg/L) (Ref 17, pp. 5, 13, Figure 2; 18, pp. 7, 8, 9; 20, p. 5). 

Location of the source, with reference to a map of the site: 

The slag waste pile composing the Laurence Harbor seawall (i.e., Source 1) is located along the southern shoreline of the 
Raritan Bay, immediately west of Margaret's Creek's discharge point to Raritan Bay (Ref 4, Figures 1 and 2; 9, p. 5). 

Containment 

Release to surface water via overland migration: '' 

Based on observations made during field activities conducted by EPA in September 2008, there are no containment 
features associated with the Laurence Harbor Seawall. No maintained engineered cover, a liner or a run-on control 
system and runoff management system were observed (Ref 16, p. 1). In addition, slag materials were observed to be in 
direct contact with Raritan Bay during high tide, resulting in source 1 being located in surface water (Ref 9, pp. 4, 10, 
11, 12; 16, p. 1). In addition, analytical results from the TCLP samples collected from the Laurence Harbor Seawall 
indicate that lead in the waste is likely to migrate from the source (Ref 17, pp. 5, 8,13; 18, pp. 2, 5, 6; 20, p. 5). Based 
on an evaluation of the above conditions, an overland flow containment factor of 10 is assigned (Ref 1, p. 51609). 

Release to surface water via overland migration flood: 
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SD- Characterization and Containment 
Source No.: I 

During field activities conducted by EPA in September 2008, no features were present to suggest that containment at the 
Laurence Harbor Seawall is designed, constructed, operated, and maintained to prevent a washout of hazardous 
substances by flood. Therefore, a flood containment factor of 10 is assigned (Ref I, p. 51611; 16, p. 1). 
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SD-Hazardous Substances 
Source No.: 1 

2.4.1 Hazardous Substances 

In September 2008, EPA conducted a sampling investigation of the site. Soil samples were collected directly from the 
Laurence Harbor Seawall. Soil samples were collected and submitted for TCLP metals and mercury analyses; leachate 
from these samples were generated by EPA Method SW-846 1311 (i.e., TCLP) as modified in Modification Reference 
Number 1454.1. The leachate was then analyzed using Inductively Coupled Plasma-Atomic Emission Spectroscopy 
(ICP-AES) as per Contract Laboratory Program (CLP) Inorganic Statement of Work (SOW) ILM05.4 (Ref 18, pp. 28, 
29). Analytical results from samples collected from the seawall indicated the presence of lead at concentrations above 
the RCRA regulatory level of 5 mg/L (Ref 17, pp. 5, 13, Figure 2; 18, pp. 7, 8, 9; 20, p. 5). 

Hazardous 
Substance 

Lead 

Evidence 

TCLP soil samples, EPA, September 2008: 

S01A(31,500ug/L) 

S02A(Il,100ug/L) 

S03A (28,700 ug/L) 

Notes: , 

ug/L - micrograms per liter 

Sample concentrations in parentheses 

RCRA regulatory level for lead is 5 milligrams per liter (i.e., 5,000 ug/L) (Ref 20, p. 5) 

Reference(s) 

17, pp. 5, 13, 16,33; 18, p. 
7 • "^ 

17, pp. 5, 13, 16,33; 18, p. 

',pp. 5, 13, 16,33; 18, p. 
8 
17 
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SD-Hazardous Waste Quantity 
Source No.: 1 

2.4.2 Hazardous Waste Ouantitv 

2.4.2.1.1 Hazardous Constituent Ouantitv 

The information available is not sufficient to evaluate Tier A source hazardous waste quantity; therefore, hazardous 
constituent quantity is not scored (NS). 

Hazardous Constituent Quantity (C) Value: NS 

2.4.2.1.2 Hazardous Wastestream Ouantitv 

The information available is not sufficient to evaluate Tier B source hazardous waste quantity; therefore, hazardous 
wastestream quantity is not scored (NS). 

Hazardous Wastestream Quantity (W) Value: NS 

2.4.2.1.3 Volume 

The information available is not sufficient to evaluate Tier C source hazardous waste quantity; therefore, volume (V) is 
assigned a value of 0 (Ref 1, p. 51591, Section 2.4.2.1.3). 

Volume (V) Value: 0 

2.4.2.1.4 Area 

Source 1 is a waste pile containing, lead-contaminated slag deposited within portions of the Laurence Harbor seawall 
along the southern shoreline of Raritan Bay (Ref. 4, Figures 1 and 2). This source is characterized by the presence of 
slag materials within the Laurence Harbor seawall. Based on analytical results from samples collected during the 
sampling event conducted by EPA in September 2008, it is apparent that lead contamination is present (Ref 17, p. 5, 
Figure 2; 18, pp. 7,8,9; 20, p. 5). The estimated area surface area under the seawall is 64,324 square feet (ft̂ ) (Ref 4, 
Figure 2; 11, p. 1). The source type is Pile, so the area value is divided by 13 to obtain the assigned value, as shown 
below (Ref 1, p. 51591, Section 2.4.2.1.4, Table 2-5). 

Area of source (ft'): 64,324 

Area (A) Assigned Value: (64,324)/(13) = 4,948 

2.4.2.1.5 Source Hazardous Waste Quantity Value 

The source hazardous waste quantity value for Source 1 is 4,948 for Tier D - Area (Ref 1, p. 51591, Section 2.4.2.1.5). 

Source Hazardous Waste Quantity Value: 4,948 
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SD-Characterization and Containment 
Source No.: 2 

SOURCE DESCRIPTION 

2.2 SOURCE CHARACTERIZATION 

Number of the source: 2 

Name and description of the source: Slag Waste Pile - Western Jetty of Cheesequake Creek Inlet 

Source Type: Pile 

Source 2 consists of the western jetty of the Cheesequake Creek Inlet, which extends into Raritan Bay. The source also 
includes slag materials extending west from the jetty along the southern shoreline of Raritan Bay (Ref 4, Figures land 2; 
9, p. 5). During field activities conducted by EPA in September 2008, the western jetty of the Cheesequake Creek Inlet 
was noted to contain slag material similar to that deposited along the Laurence Harbor seawall (i.e., Source 1). Battery 
casing fragments were also noted on the jetty (Ref 16, p. 1). During field activities, the Raritan Bay was observed to 
come in direct contact with the slag contained within the western jetty of the Cheesequake Creek Inlet during high tide 
(Ref 9, pp. 2, 7, 8; 16, p. 1). 

In September 2008, EPA conducted a sampling investigation of the site. Waste/soil samples were collected from the 
western jetty of the Cheesequake Creek Inlet (Ref 17, pp. 5,7, 8, Figure 2; 9, pp. 14-16,24; 16, p. I). Selected samples 
were analyzed for TCLP metals (Ref 17, pp. 1, 13). Analytical results from samples collected from the western jetty 
indicated the presence of lead at concentrations above the RCRA regulatory level of 5 mg/L (Ref. 17, pp. 5, 7, 8, 13, 
Figure 2; 18, pp. 2-6; 20, p. 5). 

Location of the source, with reference to a map of the site: 

The slag waste pile composing the western jetty of the Cheesequake Creek Inlet (i.e., Source 2) is located at the 
discharge point of Cheesequake Creek into Raritan Bay (Ref 4, Figures 1 and 2; 9, pp. 2, 5). 

Containment 

Release to surface water via overland migration and/or flood: , 

Based on observations made during field activities conducted by EPA in September 2008, there are no containment 
features associated with the western jetty of the Cheesequake Creek Inlet. No maintained engineered cover, a liner or a 
run-on control system and runoff management system were observed (Ref 16, p. 1). In addition, slag materials from 
the jetty were observed to be in direct contact with Raritan Bay during high tide, resulting in the source being located in 
surface water (Ref 9, pp. 2,7,8; 16, p. I). Analytical results from the TCLP samples collected from western jetty of the 
Cheesequake Creek Inlet indicate that lead in the waste is likely to migrate from the source. Based on an evaluation of 
the above conditions, an overland flow containment factor of 10 is assigned (Ref 1, p. 51609). 

Release to surface water via flood: 

During field activities conducted by EPA in September 2008, no features were observed which would suggest that 
containment at the western jetty of the Cheesequake Creek Inlet is designed, constructed, operated, and maintained to 
prevent a washout of hazardous substances by flood (Ref 16, p. 1). Therefore, a flood containment factor of 10 is 
assigned (Ref 1, p. 51611). 
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SD-Hazardous Substances 
Source No.: 2 

2.4.1 Hazardous Substances 

In September 2008, EPA conducted a sampling investigation of the site. Soil samples were collected directly from the 
western jetty of the Cheesequake Creek Inlet as well as from areas of slag deposits located immediately west of the jetty 
along the Raritan Bay's southern shoreline (Ref 17, pp. 5, 7, 8, Figure 2). Waste/soil samples were collected and 
submitted for TCLP metals and mercury analyses; leachate from these samples was generated by EPA Method SW-846 
1311 (i.e., TCLP) as modified in Modification Reference Number 1454,1 (Ref 9, pp. 14-16,24; 17, p. 13; 18, pp. 28, 
29). The leachate was then analyzed using Inductively Coupled Plasma-Atomic Emission Spectroscopy (ICP-AES) as 
per Contract Laboratory Program (CLP) Inorganic Statement of Work (SOW) ILM05.4 (Ref 18, pp. 28,29). Analytical 
results from samples collected in these areas indicated the presence of lead at concentrations above the RCRA regulatory 
level of 5 milligrams per liter (mg/L) (Ref 17, pp. 5, 7, 8, 13, Figure 2; 18, pp. 2-6; 20, p. 5). 

Hazardous 
Substance 

Lead 

Evidence 

TCLP soil samples, EPA, September 2008: 

S07A (930,000 ug/L) 

S97 (561,000 ug/L) 

, S98 (1,230,000 ug/L) 

S59A (10,300 ug/L) 

S60A (723,000 ug/L) 

Notes: 

ug/L - micrograms per liter 

Sample concentrations in parentheses 

RCRA regulatory level for lead is 5 milligrams per liter (i.e., 5,000 ug/L) (Ref 20, p. 5) 

Reference(s) 

17, pp. 5, 13, 16,49: 
2 : 
17, pp. 8, 13_16, 51 
5 
17, pp. 8, 13, 16,52 

18, p. 

18, p. 

18, p. 
6 

. 7 , 13, 16,53; 18, p. 17, pp 
3 3 
17, pp. 7, 13, 16,53; 18, p. 
4 
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SD-Hazardous Waste Quantity 
Source No.: 2 

2.4.2 Hazardous Waste Ouantitv 

2.4.2.1.1 Hazardous Constituent Quantity 

The information available is not sufficient to evaluate Tier A source hazardous waste quantity; therefore, hazardous 
constituent quantity is not scored (NS). ' 

Hazardous Constituent Quantity (C) Value: NS 

2.4.2.1.2 Hazardous Wastestream Quantity 

The information available is not sufficient to evaluate Tier B source hazardous waste quantity; therefore, hazardous 
wastestream quantity is not scored. 

Hazardous Wastestream Quantity (W) Value: NS 

2.4.2.1.3 Volume 

The information available is not sufficient to evaluate Tier C source hazardous waste quantity; therefore, volume (V) is 
assigned a value of 0 (Ref 1, p. 51591, Section 2.4.2.1.3). 

Volume (V) Value: 0 

2.4.2.1.4 Area 

Source 2 is a waste pile containing lead-contaminated slag which composes the western jetty of the Cheesequake Creek 
Inlet (Ref 4, Figures 1 and 2; 9, pp. 2, 5). This source is characterized by the presence of slag materials within the 
western jetty of the Cheesequake Creek Inlet and the shoreline of the Raritan Bay immediately west of the jetty (Ref 4, 
p. 2). Based on analytical results from samples collected from the EPA sampling event in September 2008, it is apparent 
that lead contamination is present (Ref 17, pp. 5, 7, 8, Figure 2; 18, pp. 2, 3, 4, 5, 6; 20, p. 5). The estimated land 
surface area under the pile is 29,690 square feet (ft') (Ref 4, Figure 2; 11, p. 1). The source type is Pile, so the.area 
value is divided by 13 to obtain the assigned value, as shown below (Ref 1, p. 51591, Section 2.4.2.1.4, Table 2-5). 

Area of source (ft-): 29,690 

Area (A) Assigned Value: (29,690)/( 13) = 2,283.84 

2.4.2.1.5 Source Hazardous Waste Quantity Value 

The source hazardous waste quantity value for Source 2 is 2,283.84 for Tier D - Area (Ref 1, p. 51591, Section 
2.4.2.1.5). 

Source Hazardous Waste Quantity Value: 2,283.84 
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SD-Summary 

SITE SUMMARY OF SOURCE DESCRIPTIONS 

Source 
Number 

Source 
Hazardous Waste 
Quantity Value 

4,948 
2,283.84 

Ground 
Water 

NS 
NS 

Containment 

Surface 
Water 

10* 
10* 

Gas 

NS 
NS 

A r 
Particulate 

NS 
NS 

NS = Not Scored ^ 

* Overland flow containment and flood containment factors are 10 for all sources. 
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SWOF-Surface Water Overland Flow/Flood Migration Pathway 

4.1 OVERLAND/FLOOD MIGRATION COMPONENT > 

4.1.1.1 Definition of Hazardous Substance Migration Path for Overland/Flood Component 

The site consists of two source areas located within one watershed (i.e., Raritan Bay). Both sources are located along the 
southern shoreline of the Raritan Bay (Ref 4, Figures 1 and 2; 9, p. 5). The sources being evaluated under this package 
consist of waste piles associated with the Laurence Harbor seawall (i.e.. Source 1), and the western jetty of the 
Cheesequake Creek Inlet (i.e.. Source 2). The sources are located along the southern shoreline of Raritan Bay; 
approximately 0.8 mile of shoreline separates the sources. Although these sources are separated, the sources have 
overlapping target distance limits (Ref 4, Figure 3). Based on analytical data from the EPA sampling investigation 
conducted in September 2008, it is evident that releases of lead from both waste sources are impacting the watershed 
simultaneously. The Raritan Bay is tidally influenced in the area of both sources, with tidal cycles occurring 
approximately every 6 hours (Ref 9, pp. 16-29; 10, pp. 1-2; 16, p. 1). Salinity measurements for Raritan Bay indicated a 
brackish water environment in the areas of the Laurence Harbor Seawall and the western jetty of the Cheesequake Creek 
Inlet (Ref 9, p. 6). Presented below is information related to each waste source, including the probable point of entry 
from each source to surface water and surface water targets surface water targets impacted by each source. 

Source I - Laurence Harbor Seawall 

The PPE to surface water from Source 1 (i.e., PPE1) is represented by the interface between the Raritan Bay and the slag 
materials associated with the Laurence Harbor seawall, which extends along the southern shoreline of Raritan Bay 
between Laurence Parkway and Margaret's Creek (Ref 9, pp. 4, 5, 10, 11, 12; 16, p. 1). 

Based on analytical data from the September 2008 sampling investigation, there is an observed release of lead, by direct 
observation and chemical analysis, from Source 1 to the Raritan Bay. The Raritan Bay is considered a fishery at the 
Laurence Harbor seawall. Species fished for consumption in the immediate area of the seawall include striped bass and 
blue fish (Ref 9, pp. 3, 4, 5). The annual production offish taken from Raritan Bay is unknown but estimated to be 
greater than 0. The Raritan Bay is part of the New York-New Jersey Estuary, which is a sensitive area identified under 
the National Estuary Program (Ref 13, pp. 1-11). Raritan Bay is also classified by NJDEP as a Class FW2-NT/SE1 
surface water at the Laurence Harbor seawall; this connotes an area for the protection and maintenance ofaquatic life 
(Ref 14, pp. M3). . ^ ' 

Source 2 - Western Jetty of the Cheesequake Creek Inlet 

The PPE to surface water from Source 2 (i.e., PPE2) is represented by the interface between the Raritan Bay and the slag 
materials associated with the western jetty of the Cheesequake Creek Inlet, and the attached slag materials extending 
west along the southern shoreline of Raritan Bay. Slag portions of this jetty were also observed to be in direct contact 
with Raritan Bay (Ref 9, pp. 2, 7, 8; 16, p. I). 

Based on analytical data from the September 2008 sampling investigation, there is an observed release of lead, by direct 
observation and chemical analysis, from Source 2 to the Raritan Bay. Raritan Bay is considered a fishery at the western 
jetty of the Cheesequake Creek Inlet. Species fished for consumption in the area of the jetty include striped bass and blue 
fish (Ref 9, pp. 3, 4, 5). The annual production offish taken from Raritan Bay is unknown but estimated to be greater 
than 0. The Raritan Bay is part of the New York-New Jersey Estuary, which is a sensitive area identified under the 
National Estuary Program (Ref 13, pp. 1-11). Raritan Bay is also classified by NJDEP as a Class FW2-NT/SE1 surface 
water at the jetty; this connotes an area for the protection and maintenance ofaquatic life (Ref 14, pp. 1-13). 

Since there are observed releases from each source to the Raritan Bay by direct observation and chemical analysis, 
source-specific scoresheets were generated in the evaluation of this site. These source-specific scoresheets, on a line by 
line basis, refer to the relevant page in the HRS documentation record where the values were determined. Since observed 
releases to surface water from both sources has resulted in the maximum score for the surface water migration pathway, 
potential targets were not scored. Individual score sheets for each waste source are presented in Appendix A. 
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SWOF-Observed Release 

4.1.2.1 Likelihood of Release 

4.1.2.1.1 Observed Release 

Based on analytical data from the EPA sampling investigation conducted in September 2008, there are observed releases 
to the Raritan Bay from each source (i.e.. Source 1 and Source 2). Observed releases from each source are documented 
via direct observation and chemical analysis. 

Direct Observation by Direct Contact 

Basis for Direct Observation - Source 1 (Laurence Harbor Seawall) 

During the EPA sampling investigafion conducted in September 2008, several portions of the Laurence Harbor seawall 
were observed to consist of slag materials. Battery casing fragments were also noted yvithin the materials in the seawall 
(Ref 9, p. 4). During field activities, the Raritan Bay was observed to come in contact with the slag materials associated 
with the Laurence Seawall during high tide (Ref 9, pp. 4, 5, 10, 11, 12; 16, p. 1). 

Analytical results of leachate from waste/soil samples collected from the Laurence Harbor seawall (analyzed for TCLP 
metals) indicated the presence of lead at concentrations above the RCRA regulatory level of 5 milligrams per liter 
(mg/L). Specifically, waste/samples RBS-SOl A, RBS-S02A, and RBS-S03A exceeded the RCRA regulatory limit for 
lead (Ref 17, pp. 5,13; 18, pp. 7-9; 20, p. 5). Sample locations RBS-SOl A and S03A were observed to be submerged in 
Raritan Bay during high tide on 16 January 2009 (Ref 9, pp. 13, 15, 16, 23). 

Basis for Direct Observation - Source 2 (Western Jetty - Cheesequake Creek Inlet) 

During the EPA sampling investigation conducted in September 2008, the top portion of the western jetty of the 
Cheesequake Creek Inlet was observed to consist of slag materials. The southern shoreline of the Raritan Bay extending 
west from the jetty was also observed to consist of slag materials (Ref 9, p. 18). During field activities, the Raritan Bay 
was observed to come in contact with the slag materials associated with the western jetty of the Cheesequake Creek Inlet 
during high tide. (Ref 9, pp. 2, 3, 7, 8; 16, p. I). 

Analytical results of leachate from waste/soil samples collected from the Laurence Harbor Seawall (analyzed for TCLP 
metals) indicated the presence of lead at concentrations above the RCRA regulatory level of 5 milligrams per liter (mg/L) 
(Ref 20, p. 5). Specifically, waste/soil samples RBS-S07A, RBS-S97, RBS-S98, RBS-S59A, and RBS-60A exceeded 
the regulatory limit for lead (Ref 17, pp. 5, 7, 8, 13; 18, pp. 2-6). Sample locations RBS-S07A, RBS-S59A, and RBS-
S60A were observed to be submerged within Raritan Bay during high tide on 16 January 2009 (Ref 9, pp. 13,15-17,24, 
25). 

Chemical Analysis 

Based on analytical results from sediment samples collected during the EPA sampling investigation conducted in 
September 2008, there are observed releases by chemical analyses to surface water from Source 1 (i.e., Laurence Harbor 
seawall) and Source 2 (western jetty of Cheesequake Creek Inlet). A discussion of observed releases from each source is 
presented below: 
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SWOF-Observed Release 

Source 1 - Laurence Harbor Seawall 

Sediment samples collected by EPA in September 2008 indicate an observed release by chemical analysis to the surface 
water pathway. Sediment samples collected from Raritan Bay adjacent to the Laurence Harbor Seawall indicated 
concentrations (greater than three times the background concentrations) of lead (Ref 17, pp. 8-12, Figure 2; 22, pp. 6,7, 
9-12,15,57-61,64,65; 23, pp. 30-39,63,64,65; 24, pp. 2-13). Sediment samples were analyzed for Target Analyte List 
(TAL) metals and grain size (Ref 17, p. I). The resulting analytical data were validated according to EPA Region 2 Data 
Validation Standard Operating Procedures (SOP) (Ref 22, pp. 70-77; 23, pp. 74-80; 24, pp. 63-72). Background 
sediment samples were collected from the Raritan Bay from locations east and west of the Laurence Harbor seawall 
(Ref 17, Figure 2). 

Sample Similarity: 

Background and release samples were collected for the same analytical parameters within the same timeframe (i.e., 
September 2008), from identical depths (i.e., 0-3 inches) and from the same body of water (i.e., Raritan Bay) (Ref 17, 
pp. 1, 8-12, Figure 2). In addition, the background and release sediment samples listed consisted of mostly course-
grained materials (i.e., sands and gravels) with little organic materials (i.e., silt and clay) (Ref 26, pp. 10-21, 38,40-42, 
45,46,108,109, III , 158-173). Due to the similarities between background and release samples, the analytical results 
are considered to be similar for the purpose of this HRS Documentation Record. 

Source 2 - Western Jetty of Cheesequake Creek Inlet 

Sediment samples collected by EPA in September 2008 indicate an observed release by chemical analysis to the surface 
water pathway. Sediment samples collected from Raritan Bay adjacent to western jetty of the Cheesequake Creek Inlet 
indicated concentrations (greater than three times the background concentrations) of lead (Ref 17, pp. 10-12; 23, pp. 31, 
63-65; 25, pp. 8-12,15,16). Sediment samples were analyzed for Target Analyte List (TAL) metals and grain size (Ref 
17, p. 1). The resulting analytical data were validated according to EPA Region 2 Data Validation Standard Operating 
Procedures (SOP) (Ref 23, pp. 74-80; 25, pp. 70-78): Background sediment samples were collected from the Raritan 
Bay from locations east and west of the western jetty of the Cheesequake Creek Inlet (Ref 17, Figure 2). 

Sample Similarity: 

Background-and release samples were collected for the same analytical parameters within the same timeframe (i.e., 
September 2008), from identical depths (i.e., 0-3 inches) and from the same body of water (i.e., Raritan Bay) (Ref 17, 
pp. 1,8-12, Figure 2). Background samples RBS-SED84, RBS-SED85, RBS-SED86, RBS-SED52, and RBS-SED 64 
are similar to release sediment samples RBS-SED58 and RBS-SED60 since these samples consisted of mostly course-
grained materials (i.e., sands and gravels) with little organic materials (i.e., silt and clay). In addition, background 
sample RBS-SED63 is similar to release samples RBS-SED56, RBS-SED57 and RBS-SED59 since these samples 
consistedofhigherpercentagesofsihandclay (Ref 26, pp. 68-72, 74, 75, 107-110, 184, 185). Due to the similarities 
between background and release samples, the analytical results are considered to be similar for the purpose of this HRS 
Documentation Record. 
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SWOF-Observed Release 

Hazardous Substances in the Release (Chemical Analysis) 

Background Concentrations (Source 1 - Laurence Harbor Seawall) 

Sample ID Sampling Location 

RBS-SEDOl Raritan Bay, east of Laurence Harbor Seawall 
RBS-SED02 Raritan Bay, east of Laurence Harbor Seawall 
RBS-SED 13 Raritan Bay, east of Laurence Harbor Seawall 
RBS-SED84 Raritan Bay, west of Laurence Harbor Seawall 
RBS-SED85 Raritan Bay, west of Laurence Harbor Seawall 

Sample ID 

RBS-SEDOl 

RBS - SED02 

RBS-SED 13 

RBS - SED84 

RBS - SED85 

Hazardous 
Substance 

Lead 

Lead 

Lead 

Lead 

Lead 

Cone (mg/kg) 

9.2 J (9.2) 

7.3 J (7.3) 

11.5 J(11.5) 

2.1 

2.4 

Depth 

0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 

Adjusted 

Date 

9/10/08 
9/10/08 
9/10/08 
9/12/08 
9/12/08 

CROL (mg/kg) * 

1.23 

1.24 

1.24 

1.23 

1.18 

1 

Reference(s) 

17, p. 8, Figure 2 
17, p. 8, Figure 2 
17, p. 9, Figure 2 
17, p. 11, Figure 2 
17, p. II, Figure 2 

c 

Reference(s) 

17, p. 8; 16, 64; 22, p. 6; 
21,pp. 2, 7,39,40;28, pp. 
1-2 
17, p. 8, 16, 64; 22, p. 7; 
21, pp. 2, 7, 39, 40; 28, pp. 
1-2 
17, p. 9, 16, 65; 22, p. 12; 
21,pp. 2, 8,39,40;28, pp. 
1-2 
17, p. 11, 16, 40; 23, p. 64; 
21, pp. 2, 10,22,24 
17, p. 11, 16, 40; 23, p. 65; 
21, pp. 2, 10,22,24 

J - Estimated concentration; if required , adjusted concentration in parentheses (Ref 28, pp. 1-2; 29, pp. 1-18) 

* Contract-Required Quantitation Limit, adjusted to account for percent solids (Ref 21, p. 1) 

Contaminated Samples (Source 1 - Laurence Harbor Seawall) 

Since the highest background sample concentration is 11.5 mg/kg, sediment samples with lead concentrations 
significantly (i.e., greater than 3 times) above the highest background sample concentration were considered 
contaminated. Therefore, sediment samples with concentrations (or adjusted qualified sample concentrations) greater 
than 34.5 mg/kg, were included as contaminated samples: 

Sample ID Sampling Location 

RBS-SED04 
RBS-SED05 
RBS-SED06 
RBS-SED07 
RBS-SED16 
RBS-SED 17 
RBS-SED18 
RBS-SED08 
RBS-SED 19 
RBS-SED09 
RBS-SED20 
RBS-SED 10 

Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 

Bay, near 
Bay, near 
Bay, near 
Bay, near 
Bay, near 
Bay, near 
Bay, near 
Bay, near 
Bay, near 
Bay, near 
Bay, near 
Bay, near 

Laurence 
Laurence 
Laurence 
Laurence 
Laurence 
Laurence 
Laurence 
Laurence 
Laurence 
Laurence 
Laurence 
Laurence 

Harbor 
Harbor 
Harbor 
Harbor 
Harbor 
Harbor 
Harbor 
Harbor 
Harbor 
Harbor 
Harbor 
Harbor 

Seawall 
Seawall 
Seawall 
Seawall 
Seawall 
Seawall 
Seawall 
Seawall 
Seawall 
Seawall 
Seawall 
Seawall 

Depth 

Oto3 
Oto3 
Oto3 
Oto3 
Oto3 
Oto3 
Oto3 
Oto3 
Oto3 
Oto3 
Oto3 
Oto3 

inches 
inches 
inches 
inches 
inches 
inches 
inches 
inches 
inches 
inches 
inches 
inches 

Date 

9/10/08 
9/10/08 
9/10/08 
9/12/08 
9/10/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 

Reference(s) 

17, p. 8, Figure 2 
17, p. 8, Figure 2 
17, p. 8, Figure 2 
17, p. 8, Figure 2 
17, p. 9, Figure 2 
17, p. 9, Figure 2 
17, p. 9, Figure 2 
17, p. 8, Figure 2 
17, p. 9, Figure 2 
17, p. 9, Figure 2 
17, p. 9, Figure 2 
17, p. 9; Figure 2 
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SWOF-Observed Release 

Sample ID Sampling Location 

RBS-SEDll 
RBS-SED21 
RBS-SED22 
RBS-SED23 
RBS-SED 12 
RBS-SED24 
RBS-SED26 
RBS-SED25 
RBS-SED81 
RBS-SED82 
RBS-SED83 
RBS-SED87 
RBS-SED88 
RBS-SED33 
RBS-SED34 
RBS-SED35 
RBS-SED30 
RBS-SED3I 
RBS-SED32 
RBS-SED27 
RBS-SED28 
RBS-SED29 

Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 
Raritan 

Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 
Bay, 

near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 
near Laurence 

Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 
Harbor Seawal 

Depth 

0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 

Date 1 

9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/11/08 
9/11/08 
9/11/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/12/08 

leference(s) 

17, p. 9, Figure 2 
17, p. 8, Figure 2 
17, p. 9, Figure 2 
I7,p. 9, Figure2 
17, p. 9, Figure 2 
17, p. 9, Figure 2 
17, p. 9, Figure 2 
7, p. 9, Figure 2 

17, p. 11, Figure 2 
17, p. 11, Figure 2 
7, p. II, Figure 2 
7, p. 12, Figure 2 

17, p. 12, Figure 2 
17, p. 10, Figure 2 
17,p.'lO,Figure2 
17, p. 10, Figure 2 
17, p. 9, Figure 2 
17, p. 9, Figure 2 
7, p. 9, Figure 2 
7, p. 9, Figure 2 
7, p. 9, Figure 2 
7, p. 9, Figure 2 

Hazardous Adjusted 
Sample ID 

RBS-SED04 

RBS-SED05 

RBS-SED06 

RBS-SED07 

RBS-SED16 

RBS-SED17 

RBS-SED18 

RBS-SED08 

RBS-SED 19 

RBS-SED09 

RBS-SED20 

RBS-SEDIO 

Substance 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Cone (mg/kg) 

60.9 J (42.29) 

135 J (93.75) 

252 J(175) 

5,860 

107 J (74.3) 

75.7 

186 

861 

93.5 

403 

58.2 

326 

CRC 

1.34 

1.35 

1.33 

3.33 

1.29 

1.42 

1.60 

1.29 

1.50 

1.23 

1.52 

1.24 

Reference(s) 

17, p. 8, 16, 64; 22, p. 9; 21, pp. 
2, 7, 39, 40; 28, pp. 1-2 
17, p. 8, 16, 64; 22, p. 10; 21, 
pp. 2, 7, 39, 40; 28, pp. 1-2 
17, p. 8, 16; 64; 22, p. 11; 21, 
pp. 2, 7, 39, 40; 28, pp. 1-2 
17, p. 8, 16, 41; 23, p. 30; 21, 
pp.2,7, 17, 18 
17, p. 9, 16, 65; 22, p. 15; 21, 
pp. 2, 8, 39, 40; 28, pp. 1-2 
17, p; 9, 16, 42; 23, p. 36; 21, 
pp. 2, 8, 17, 18 
17, p. 9, 16, 42; 23, p. 37; 21, 
pp.2,8, 17, 19 
17, p. 8, 16, 41; 23, p. 31; 21, 
pp.2,7, 17, 18 
17, p. 9, 16, 42; 23, p. 38; 21, 
pp.2,8, 17, 19 
17, p. 9, 16, 41; 23, p. 32; 21, 
pp.2,8, 17, 18 
17, p. 9, 16, 42; 23, p. 39; 21, 
pp. 2, 8, 17-19 
17,p. 9, 41, Figure 2; 23, p. 33; 
21,pp. 2, 8, 17, 18 
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SWOF-Observed Release 

Sample ID 

RBS-SEDll 

RBS-SED21 

RBS-SED22 

RBS-SED23 

RBS-SED 12 

RBS-SED24 

RBS-SED26 

RBS-SED25 

RBS-SED81 

RBS-SED82 

RBS-SED83 

RBS-SED87 

RBS-SED88 

RBS-SED33 

RBS-SEb34 

RBS-SED35 

RBS-SED30 

RBS-SED31 

RBS-SED32 

RBS-SED27 

RBS-SED28 

RBS-SED29 

Hazardous 
Substance 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Cone (mg/kg) 

441 

48.1 

53.6 J (37.2) 

90.7 J (63) 

660 

79.4 J (55.1) 

525 J (364.6) 

458 J (318) 

463 

422 

318 

1,110 J (763.9) 

1,440 J (1,000) 

533' 

307 

304 

530 

280 

318 

311 

394 

200 

Adiusted 
CROL(mg/kg) * 

1.41 

1.31 

1.29 

1.43 

1.20 

1.38 

1.39 

1.17 

1.27 

1.39 

I.3I 

1.27 

1.40 

1.18 

1.45 

1.46 

1.16 

1.45 

1.43 

1.24 

1.38 

1.30 

Reference! s) 

17, p. 9, 16, 41; 23, p. 34; 21 
pp.2,8, 17, 18 
17, p. 9, 16, 42; 23, p. 40; 21 
pp.2, 8, 17, 19 
17, p. 9, 16, 43; 22, p. 57; 21 
pp. 2, 8, 53, 54; 28, pp. 1-2 
17, p. 9, 16, 43; 22, p. 58; 21 
pp. 2, 8, 53, 54; 28, pp. 1-2 
17, p. 9, 16, 42; 23, p. 35; 21 
pp.2,8, 17, 18 
17, p. 9, 16, 43; 22, p. 59; 21 
pp. 2, 8, 53, 54; 28, pp. 1-2 
17, p. 9, 16, 43; 22, p. 61; 21 
pp. 2, 8, 53, 54; 28, pp. 1-2 
17, p. 9, 16, 43; 22, p. 60; 21 
pp. 2, 8, 53, 54; 28, pp. 1-2 
17, p. 11, 16, 31; 24, p. 11; 21 
pp. 2, 10, 56, 57 
17, p. II, 16, 31; 24, p. 12; 21 
pp. 2, 10, 56, 57 
17, p. II, 16, 32; 24, p. 13; 21 
pp.2, 10,56,58 
17, p. 12, 16, 43; 22, p. 64; 21 
pp.2, 11,53, 54; 28, pp. 1-2 
17, p. 12, 16, 43; 22, p. 65; 21 
pp.2, 11,53, 54; 28, pp. 1-2 
17, p. 10, 16, 31; 24, p. 8; 21 
pp. 2, 9, 56,57 
17, p. 10, 16,31; 24, p. 9; 21 
pp. 2, 9, 56, 57 
17, p. 10, 16, 31; 24, p. ,10; 21 
pp. 2, 9, 56, 57 
17, p. 9, 16, 31; 24, p. 5; 21, pp 
2, 8, 56, 57 
17, p. 9, 16, 31; 24, p. 6; 21, pp 
2, 8, 56.57 
17,p.9, 16,31;24,p. 7;21,pp 
2,8,56,57 
17, p. 9, 16, 31; 24, p. 2; 21, pp 
2, 8, 56. 57 
17, p. 9, 16,31; 24, p. 3; 21, pp 
2, 8, 56, 57 
17, p. 9, 16, 31; 24, p. 4; 21, pp 
2, 8, 56, 57 

J - Estimated concentration; if required, adjusted concentration in parentheses (Ref 

* Contract-Required Quantitation Limit, adjusted to account for percent solids (Ref 

28, pp. 1,2; 29, pp. 1-18) 

21, p. I) 
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SWOF-Observed Release 

Background Concentrations (Source 2 - Western Jetty of Cheesequake Creek Inlet) 

Sample ID Sampling Location 

RBS-SED84 Raritan Bay, east of western jetty 
RBS-SED85 Raritan Bay, east of western jetty 
RBS-SED86 Raritan Bay, east of western jetty 
RBS-SED52 Raritan Bay, east of western jetty 
RBS-SED63 Raritan Bay, west of western jetty 
RBS-SED64 Raritan Bay, west of western jetty 

Depth 

0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 
0 to 3 inches 

Date 

9/12/08 
9/12/08 
9/12/08 
9/12/08 
9/15/08 
9/15/08 

Reference(s) 

17, p. 11, Figure 2 
17, p. 11, Figure 2 
17, p. 11, Figure 2 
17, p. 10, Figure 2 
17. p. 11, Figure 2 
17, p. 11, Figure 2 

Sample ID 

RBS - SED84 

RBS - SED85 

RBS - SED86 

RBS - SED52 

RBS - SED63 

RBS - SED64 

Hazardous 
Substance 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Cone (mg/kg) 

2.1 

2.4 

7.3 

2.3 

36.3 

29.6 

Adiusted 
CRQL (mg/kg) * 

1.23 

1.18 

1.23 

1.15 

1.36 

1.37 

Reference(s) 

17, p. 11, 16,40;23, p. 64;2I, 
pp.2, 10,22,24 
17, p. 11, 16,40;23, p. 65;21, 
pp.2, 10 22,24 
17, p. 11, 16, 42; 23, p. 31; 21, 
pp.2, 10, 17, 19 
17, p. 10, 16, 40; 23, p. 63; 21, 
pp. 3, 9, 22, 23 
17, p. 11, 16, 53; 25, p. 15; 21, 
pp.3, 10,27,29 
17, p. 11, 16, 53; 25, p. 16; 21, 
pp.3, 10, 27,29 

* CRQL - Contract-Required Quantitation Limit, adjusted to account for percent solids (Ref 21, p. 1) 

Contaminated Samples (Source 2 - Western Jetty of Cheesequake Creek Inlet) 

Since the highest background sample concentration is 36.3 mg/kg, sediment samples with lead concentrations 
significantly (i.e., greater than 3 times) above the highest background sample concentration were considered 
contaminated. Therefore, sediment samples with concentrations (or adjusted qualified sample concentrations) greater 
than 108 mg/kg, were included as contaminated samples: 

Sample ID Sampling Location 

RBS-SED56 Raritan Bay, adjacent to western jetty 
RBS-SED57 Raritan Bay, adjacent to western jetty 
RBS-SED58 Raritan Bay, adjacent to western jetty 
RBS-SED59 Raritan Bay, adjacent to western jetty 
RBS-SED60 Raritan Bay, adjacent to western jetty 

Depth Date Reference(s) 

0 to 3 inches 9/15/08 17, p. 10, Figure 2 
0 to 3 inches 9/15/08 17, p. 11, Figure 2 
Oto3inches 9/15/08 17, p. 11, Figure 2 
0 to 3 inches 9/15/08 17, p. 11, Figure 2 
0 to 3 inches 9/15/08 17, p. 11, Figure 2 
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Sample ID 

RBS - SED56 

RBS - SED57 

RBS - SED58 

RBS-SED59 

RBS - SED60 

Hazardous 
Substance 

Lead 

Lead 

Lead 

Lead 

Lead 

Cone (mg/kg) 

1,770 J (1,770) 

2,150 

542 

251 J(251) 

197 

Adiusted 
CRQL (mg/kg) * 

9.62 

1.92 

1 i66 

2.13 

1.75 

SWOF-Observed Release 

Reference(s) 

17, p. 10, 16, 41; 25, p. 8; 21, 
pp. 3, 9. 27, 28; 28, pp. 1-2 
17, p. 11, 16,41; 25, p. 9; 21, 
pp.3, 10,27,28 
17, p. II, 16, 41; 25, p. 10; 21, 
pp.3, 10,27,28 
17, p. 11, 16, 53; 25, p. 11; 21, 
pp.3, 10, 27, 28; 28, pp. 1-2 
17, p. II, 16, 53; 25, p. 12; 21, 
pp. 3, 10, 27, 28 

J - Estimated concentration; if required, adjusted concentration in parentheses (Ref 28, pp. 1, 2; 29, pp. 1-18) 
* CRQL - Contract-Required Quantitation Limit, adjusted to account for percent solids (Ref 21, p. 1) 

Attribution (chemical analysis): 

Source 1 - Laurence Harbor Seawall 

Background information indicates that in September 1972, NJDEP was advised by a local government official that lead-
bearing waste material was being disposed of along the Laurence Harbor beachfront on Raritan Bay. NJDEP background 
information indicates that by a letter from NL Industries, Inc. (NL) to NJDEP (dated December 1972), NL acknowledged 
that slag consisting of non-recoverable low yield metallic waste from blast furnace and blast furnace rubble are disposed 
of by Liberty Trucking Company at their property in Madison Township, Route 35, New Jersey. Madison Township is 
currently known as Old Bridge Township. NL used battery plates from lead/acid storage batteries as the principal feed 
material for the blast furnace located at its plant in Perth Amboy, New Jersey (Ref 7, pp. 2). 

On May 23,2007 and July 24, 2007, NJDEP conducted soil sampling events along the southern shoreline of the Raritan 
Bay adjacent to the Old Bridge Waterfront Park. Analytical results from these sampling events indicated the presence of 
lead at concentrations as high as 142,000 parts per million, which is above the state's unrestricted use and restricted use 
Soil Cleanup Criteria (Ref. 7, p. 2; 8, pp. 1-57). NJDEP described the waste material associated with the Laurence 
Harbor seawall as consisting of various materials including large pieces of rust-colored slag. Other waste (i.e., slag) 
materials associated with the low-yield metallic waste from blast furnace and blast furnace rubble included finer grained 
"nuggets" as well as battery casing fragments of various sizes. NJDEP officials stated that it is possible that some of the 
finer waste materials comprising the Laurence Harbor Seawall may have been included in the soil samples (Ref 15, p. I). 

Based on TCLP results for lead in waste samples collected from the Laurence Harbor seawall, and lead concentrations 
being detected in sediment samples at concentrations significantly above concentrations detected in background samples 
located east and west of the seawall, it is evident that the Raritan Bay is being impacted by slag deposits associated with 
the Laurence Harbor seawall. (See Section 2.4.1, p. 13, and Section 4.1.2.1.1, p. 20 of this documentation record.) 

Source 2 - Western Jetty of Cheesequake Creek Inlet 

During field activities conducted by EPA in September 2008, the western jetty of the Cheesequake Creek Inlet was noted 
to contain slag material similar to that deposited along the Laurence Harbor seawall (i.e.. Source 1). Battery casing 
fragments were also noted on the jetty (Ref 16, p. 1). During field activities, the Raritan Bay was observed to come in 
direct contact with the slag contained within the western jetty of the Cheesequake Creek Inlet during high tide (Ref 9, 
pp.2,4, 7, 8; 16, p. 1). 

Based on TCLP results for lead in waste samples collected from the western jetty of the Cheesequake Creek Inlet, and 
lead concentrations being detected at concentrations significantly above concentrations detected in background sediment 
samples collected from Raritan Bay at locations east and west of the jetty, it is evident that Raritan Bay is being impacted 
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SWOF-Observed Release 

by releases of lead associated with the western jetty of the Cheesequake Creek Inlet. (See Section 2.4.1, p. 16, and 
Section 4.1.2.1.1, p. 20, of this documentation record.) 

Hazardous Substances Released (Source 1): 

Lead (by direct observation and chemical analyses) 

Hazardous Substances Released (Source 2): ^ 

Lead (by direct observation and chemical analyses) 

Observed Release Factor Value: 550 
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SWOF/Drinking-Toxicity/Persistence 

4.1.2.2 WASTE CHARACTERISTICS 

4.1.2.2.1 Toxicity/Persistence 

Hazardous 
Substance* 

Lead 

Source 
No. 

1,2 OR 

OR - Observed Release 

Toxicity 
Factor 
Value 

10,000 

Persistence** 
Factor Value 

1 

Toxicity/ 
Persistence 
Factor Value 
(Table 4-12) 

10,000 

Reference 

2, p. BI-8 

* Lead is documented in the observed releases by direct observation and chemical analysis. 
** The persistence factor value for Rivers also applies to coastal tidal waters. See HRS Table 4-10 and HRS 
Section 4.1.2.2.1.2 (Ref 1, p. 51612). 

Toxicity/Persistence Factor Value: 10,000 
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SWOF/Drinking-Hazardous Waste Quantity 

4.1.2.2.2 Hazardous Waste Quantity 

Source Number 

1 
2 

Source Hazardous 
Waste Quantity (HWQ) 
Value (Section 2.4.2.1.5.) 

4,948 
2.283.84 

Is source hazardous 
constituent quantity 
data complete? (yes/no) 

no 
no 

Sum of Values: 7,232 
(rounded to nearest integer as specified in HRS Section 2.4.2.2 [Ref 1, p. 51591]) 

The sum of values for source hazardous waste quantity factor values as determined in Section 2.4.2.2 of the 
documentation record corresponds to a value of 100 in Table 2-6 of the HRS (Ref 1, p. 51591). In addition, since 
surface water targets are subject to Level II contaminafion, then either the value of Table 2-6 or a value of 100 is 
assigned, whichever is greater (Ref 1, p. 51592). Therefore, the hazardous waste quantity factor value of 100 is 
assigned. 

4.1.2.2.3 Waste Characteristics Factor Category Value 

One hazardous substance (i.e., lead) associated with waste sources that have a surface water pathway containment 
factor greater than 0 for the Raritan Bay watershed corresponds to the maximum toxicity/persistence factor value 
(10,000) (Ref 1, pp. 51613, 51617; Section 4.1.2.2.1 Toxicity/Persistence of this HRS documentation record). 

Toxicity/persistence factor value 
X hazardous waste quantity factor value = 10,000 x 100 = 1x10* 

The product corresponds to the Waste Characteristics Factor Category Value of 32 in Table 2-7 of the HRS (Ref 
1, pp. 51592). 

Hazardous Waste Quantity Factor Value: 100 
Waste Characteristics Factor Category Value: 32 
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SWOF/Drinking Targets 

4.1.2.3 DRINKING WATER TARGETS 

Level 1 Concentrations 

Sample ID: Not Applicable (N/A) 
Sample Medium: N/A 
Location: N/A 
Reference: N/A 

Hazardous Substance 

N/A 

Hazardous Substance 
Concentration 

N/A 

Benchmark 
Concentration 

N/A 

Benchmark 

N/A 

Reference for Benchmarks: 

Most Distant Level 1 Sample 

Sample ID: N/A 
Distance from the probable point of entry: N/A 
Reference: N/A 

Most Distant Level II Sample 

Sample ID: N/A 
Distance from the probable point of entry: N/A 
Reference: N/A 
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4.1.2.3.1 Nearest Intake 

Location of Nearest Drinking Water Intake: None 
Distance from the probable point of entry: N/A 
Reference: N/A 

Potential Contamination: 

Typeof surface water body: N/A 

SWOF/Drinking-Nearest Intake 

Dilution Weight: NA 

Nearest Intake Factor Value: Not Scored (NS) 
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SWOF/Drinking-Levei I Concentrations 

4.1.2.3.2 Population 

4.1.2.3.2.2 Level I Concentration 

Intake 

Distance Along the 
In-water Segment from the 
Probable Point of Entry Population References 

Not Scored N/A N/A N/A 

Population Served 
by Level I Intakes: Level I Population Factor Value: NS 
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SWOF/Drinking-Level II Concentrations 

4.1.2.3.2.3 Level II Concentration 

Intake 

Distance Along the 
In-water Segment from the 
Probable Point of Entry 

Not Scored N/A 

Population 

N/A 

References 

N/A 

Level 11 Population Factor Value: NS 
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SWOF/Drinking-Potential Contamination 

4.1.2.3.2.4 Potential Contamination 

Since a maximum score of 100.00 was achieved for the surface water migration pathway, potential contamination 
was not scored for the Drinking Water component. 

Intake 

N/A . 

Type of Surface 
Water Body 

Average Annual 
Flow (cfs) 

N/A 

Total Population 

Population 
Served 

N/A 

References 

N/A 

Dilution-Weighted 
Population (Table 4-14) 

N/A N/A N/A 

Dilution-Weighted Population 
Served by Potentially 
Contaminated Intakes: Potential Contamination Factor Value: NS 
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SWOF/Drinking-Resources 

4.1.2.3.3 Resources 

HRS section 4.1.2.3.3 describes the evaluation of resources associated with impacted watersheds. The in- water 
segment of Raritan Bay adjacent to Old Bridge Waterfront Park qualifies as a major or designated water recreation 
area, excluding drinking water use (Ref I, p. 51617). Old Bridge Waterfront Park extends from Cheesequake 
Creek to Margaret's Creek (Ref 19, p. 1). Middlesex County has designated Old Bridge Waterfront Park as a 
water recreation area, appropriate for fishing activities; additionally, fishing and swimming activities were 
observed in Raritan Bay within the Old Bridge Waterfront Park, which is in the immediate area of the Laurence 
Harbor Seawall (i.e.. Source 1) and near the western jetty of the Cheesequake Creek Inlet (i.e.. Source 2) (Ref 16, 
p. 2; 19, pp. 1 -2). Old Bridge Waterfront Park is within the in-water segment of the hazardous substance migration 
pathway for both sources. 

Resources Factor Value: 5 
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SWOF/Food Chain-Toxicity/Persistence/Bioaccumulation 

4.1.3.2 Human Food Chain Threat - Waste Characteristics 

4.1.3.2.1 Toxicity/Persistence/Bioaccumulation 

Hazardous 
Substance* 

Source 
Numbers 

Toxicity 
Factor 
Value 

Persistence 
Factor 
Value** 

Toxicity/ 
Salt Water Persistence/ 
Food Chain Bioaccumulation 
Bioaccumulation Factor Value 
Factor Value*** (Table 4-16) Reference 

Lead 1,2 OR 10,000 5,000 5.0 X 10' 2, p. BI-8 

OR - Observed Release 

* Lead is documented in the observed releases by direct observation and chemical analysis. 

** The persistence factor value for Rivers also applies to coastal tidal waters. See HRS Table 4-10 and HRS Section 
4.1.2.2.1.2 (Ref 1, p. 51612). 

# 

*** Average salinity measurements for Raritan Bay collected by Weston in October 2008 during high tide indicated a 
brackish water environment (Ref 9, p. 6). In accordance with Section 4.1.3.2.1.3 of Reference 1, if the fishery being 
evaluated is located in brackish water, the higher of the salt water or fresh water bioaccumulation potential factor values 
of a hazardous substance may be assigned (Ref 1, p. 51617). Therefore, the salt water bioaccumulation potential factor 
for lead is assigned. 

Toxicity/Persistence/Bioaccumulation Factor Value: 5 x lO' 
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SWOF-/Food Chain-Waste Characteristics 

4.1.3.2.2 Hazardous Waste Quantity 

Source Hazardous Is source hazardous 
Waste Quantity (HWQ) constituent quantity 

Source Number Value (Section 2.4.2.1.5.) - data complete? (yes/no) 

1 4,948 no 
2 2.283.84 no • 

Sum of Values: ,7,232 
(rounded to nearest integer as specified in HRS Section 2.4.2.2 [Ref I, p. 51591]) 

The sum of values for source hazardous waste quantity factor values as determined in Section 2.4.2.2 of the 
documentation record corresponds to a value of 100 in Table 2-6 of the HRS (Ref 1, p. 51591). In addition, since 
surface water targets are subject to Level II contamination, then either the value of Table 2-6 or a value of 100 is 
assigned, whichever is greater (Ref I, p. 51592). 

4.1.3.2.3 Waste Characteristics Factor Category Value 

One hazardous substance (i.e., lead) associated with each source that have a surface water pathway containment factor 
greater than 0 for the Raritan Bay watershed corresponds to the maximum toxicity/persistence factor value (10,000) and 
bioaccumulation factor value (5,000), as shown previously (Ref 1, pp. 51613; Ref 2, p. BI-8). 

(Toxicity/persistence factor value) x (hazardous waste quantity factor value) = 10,000 x 100 = 1 x 10" 

(Toxicity/persistence factor value x hazardous waste quantity factor value) 
x (bioaccumulation potential factor value) = (I x 10*) x (5,000) = 5 x lO' 

The product corresponds to the Waste Characteristics Factor Category Value of 180 in Table 2-7 of the HRS (Ref 1, pp. 
51592). 

Hazardous Waste Quantity Assigned Value: 100 
Waste Characteristics Factor Category Value: 180 

• 
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SWOF-Food Chain-Targets 

4.1.3.3 Human Food Chain Threat-Targets 

Actual Food Chain Contamination ' 

The HRS states that a fishery (or portion of a fishery) within the target distance limit of the watershed subject to actual 
contamination can be considered if hazardous substances have bioaccumulation potential factor values of 500 or greater 
and are present in the observed release to the watershed (Ref 1, p. 51620). 

In September 2008, EPA conducted a sampling investigation along the southern shoreline of the Raritan Bay adjacent to 
the Old Bridge Waterfront Park (i.e., Source 1) and the western jetty of the Cheesequake Creek Inlet (Source 2). 
Analytical results from these sampling events indicated the presence of lead at concentrations significantly above 
background (Ref. 17, pp. 8-12,16; 22, pp. 6,7,10-12,15, 58-61,64,65; 23, pp. 30-39,63-65; 24, pp. 2-13; 25, pp. 8-12, 
15, 16). 

Source 1 (Laurence Harbor Seawall) 

Hazardous 
Sample ID Substance 

RBS-SED04 Lead 
RBS-SED05 Lead 
RBS-SED06 Lead 
RBS-SED07 Lead 
RBS-SED 16 Lead 
RBS-SED 17 Lead 
RBS-SED 18 Lead 
RBS-SED08 Lead 
RBS-SED 19 Lead 
RBS-SED09 Lead 
RBS-SED20 Lead 
RBS-SEDIO Lead 
RBS-SEDll Lead 
RBS-SED21 Lead 
RBS-SED22 Lead 
RBS-SED23 Lead 
RBS-SED 12 Lead 
RBS-SED24 Lead 
RBS-SED26 Lead 
RBS-SED25 Lead 
RBS-SED81 Lead 
RBS-SED82 Lead 
RBS-SED83 Lead 
RBS-SED87 Lead 
RBS-SED88 Lead 
RBS-SED33 Lead 
RBS-SED34 Lead 
RBS-SED35 Lead 
RBS-SED30 Lead 
RBS-SED31 Lead 
RBS-SED32 Lead 
RBS-SED27 Lead 
RBS-SED28 Lead 
RBS-SED29 Lead 

Bioaccumulation 
Potential 
Factor Value 

5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5.000 
5,000' 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 
5,000 ' 
5,000 
5,000 
5,000 
5,000 
5,000 1 

Reference 

17, pp. 8, 16, 64; 22. p. 9; 
I7,pp. 8, 16,64;22,p. 10 
17,pp.8, 16,64;22,p. 11 
17, pp. 8, 16,41:23, p. 30 
17, pp. 9, 16,65;22,pri5 
17, pp. 9, I6,42;23, p. 36 
17, pp. 9, 16, 42; 23, p. 37 
17, pp. 8, 16, 41; 23, p. 31 
17, pp. 9, 16,42;23, p. 38 
17, pp. 9, 16,41;23, p. 32 
17, pp. 9, 16,42;23, p. 39 
17, pp. 9, 16,41;23, p. 33 
17, pp. 9, 16,41;23, p. 34 
17, pp. 9, 16, 42; 23, p. 40 
17, pp. 9, 16, 43; 22, p. 57 
7, pp.9, 16, 43; 22, p. 58 
7, pp. 9, 16, 42; 23, p. 35 
7, pp. 9, 16,43;22, p. 59 

17, pp. 9, 16.43;22, p. 61 
7, pp. 9, 16,43;22, p. 60 
7, pp. 11, 16, 31; 24, p. 11 
7,pp. ll,16,31;24,p. 12 
7, pp. 11, 16, 32; 24, p. 13 
7, pp. 12, 16,43;22, p. 64 
7,pp. 12, 16,43;22,p.65 
7, pp. 10, 16, 31; 24, p. 8 
7, pp. 10, 16, 31; 24, p. 9 
7, pp. 10, 16, 31; 24, p. 10 
7, pp. 9, 16,31;24, p. 5 
7, pp. 9, 16,3I;24, p. 6 
7,pp.9, 16,31;24,p. 7 
7, pp. 9, 16, 31; 24, p. 2 
7, pp. 9, 16, 31; 24, p. 3 
7, pp. 9, 16, 31; 24, p. 4 
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SWOF-Food Chain-Targets 

Source 2 (Western Jetty - Cheesequake Creek Inlet) 

Sample ID 
Hazardous 
Substance 

RBS-SED56 Lead 
RBS-SED57 Lead 
RBS-SED58 Lead 
RBS-SED59 Lead 
RBS-SED60 Lead 

Closed Fisheries 

None 

Benthic Tissue 

None 

Level I Concentrations 

None 

Level II Concentrations 

None 

Level II Fisheries 

Source 1 - Raritan Bay 
Source 2 - Raritan Bay 

Samples for Observed Release 

Source I - Laurence Harbor Seawall 

Bioaccumulation 
Potential 
Factor Value 

5,000 
5,000 
5,000 
5,000 
5,000 

Reference 

17, pp. 10, 16, 41; 25, p. 8 
17, pp. 11, 16, 41; 25, p. 9 
I7,pp. 11, 16,41; 25,p. 10 
17, pp. 11, 16, 53; 25, p. 11 
17, pp. 11, 16, 53; 25, p. 12 

Sample ID 
I 

SOIA 
S02A 
S03A 

Distance 
from PPE* 

Ofeet 
0 feet 
Ofeet 

Hazardous Substance 

Lead 
Lead 
Lead 

Source 2 - Western Jerry of Cheesequake Creek Inlet 

Bioaccumulation 
Potential Factor Value** 

5,000 
5,()00 
5.000 

Sample 

S07A 
S97 
S98 
S59A 
S60A 

JD 
Distance 
from PPE* 

Ofeet 
Ofeet 
Ofeet 
Ofeet 
Ofeet 

Hazardous 

Lead 
Lead 
Lead 
Lead 
Lead 

Substance 
Bioaccumulation 
Potential Factor Value** 

5.000 
5,000 
5,000 
5,000 
5,000 
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SWOF-Food Chain-Targets 

(Ref l,pp. 51617, 51618; 2, p. BI-8; 4, Figure 2; 17, pp. 5,7, 8; 18, pp. 2-9) 

* An observed release to surface water by direct observation is documented through the direct contact of the Raritan Bay 
with lead-contaminated slag associated with the Laurence Harbor Seawall and the western jetty of the Cheesequake 
Creek Inlet (Ref 9, pp. 2, 4, 5, 7, 8, 10, 11, 12; 16, p. 1). Therefore, the distance from the PPE is evaluated as 0 feet. 

** Average salinity measurements for Raritan Bay collected by Weston in October 2008 during high tide indicated a 
brackish water environment (Ref 9, p. 6). In accordance with Section 4.1.3.2.1.3 of Reference 1, if the fishery being 
evaluated is located in brackish water, the higher of the salt water or fresh water bioaccumulation potential factor values 
of a hazardous substance may be assigned (Ref 1, p. 51617). Therefore, the salt water bioaccumulation potential factor 
for lead is assigned. 
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SWOF-Food Chain-Food Chain Individual 

4.1.3.3.1 Food Chain Individual 

Source 1 ~ Laurence Harbor Seawall 

Sample ID: RBS-SED09, RBS-SEDIO, RBS-SED 11, RBS-SED 12, RBS-SED 19, RBS-SED20, RBS-SED21, RBS-
SED22, RBS-SED23, 

Hazardous Substance: Lead 
Bioaccumulation Potential: 5,000 

(Ref 2, p. BI-8; 17, pp. 9, 16, 41-43; 22, pp. 32-35, 38-40, 57-58) 

Source 2 - Western Jetty of the Cheesequake Creek Inlet 

Sample ID: Source 2 - RBS-SED27, RBS-SED28, RBS-SED29, RBS-SED30, RBS-SED31, RBS-SED32, RBS-
SED35 

Hazardous Substance: Lead 
Bioaccumulation Potential: 5,000 

(Ref 2, p. BI-8; 17, pp. 9-10, 16, 31; 24, pp. 2-7, 10) 

Identity of Fishery 

Source 1 - Raritan Bay 

Source 2 - Raritan Bay 

Type of 
Surface Water Body 

Coastal Tidal Water 
(flow and depth not applicable) 

Coastal Tidal Water 
(flow and depth not applicable) 

Dilution 
Weight 

0.00001 

0.00001 

Reference(s) 

l,p. 51613; Ref 4, 
Figures 1 and 2; 
9, pp. 3, 4, 5 

I,p. 51613; Ref 4. 
Figures 1 and 2; 9, pp. 4 
5,9 

There are two Level II observed releases of lead, which has a bioaccumulation factor of 500 or greater, to two separate 
fisheries associated with the Raritan Bay, (Ref 1, p. 51620; 2, p. BI-8; 9, pp. 3, 4, 5). Therefore, the food chain 
individual factor is assigned the value of 45 (Ref I, p. 51592, 51620). Since the territorial sea boundary is located in the 
at the northern point of area of Sandy Hook, which is approximately 12 miles east of Sources 1 and 2, the Raritan Bay 
fisheries are considered to be in coastal tidal waters (Ref 4, Figure 3; 27, pp. 3, 5). 

Food Chain Individual Factor Value: 45 
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SWOF- Food Chain-Level I/Level II Concentrations 

4.1.3.3.2 Population 

4.1.3.3.2.1 Level I Concentrations 

The Level 1 Concentrations Factor Value is 0 because there are no fisheries subject to Level 1 concentrations (Ref. 1, pp. 
51620,51621). 

Level 1 Concentrations Factor Value: 0 

4.1.3.3.2.2 Level II Concentrations 

Actual Contamination of the Raritan Bay is documented through the observed release of lead to the Raritan Bay from 
both sources (Source 1 and Source 2) via direct observation and chemical analysis. (See Section 4.1.2.1.1 of this 
documentation record.) Raritan Bay is a fished for consumption in the immediate area of Sources 1 and 2. 

Source 

1 

-\ 

2 

Identity 
of 
Fishery 

Raritan 
Bay 

Raritan 
Bay 

\ 

Annual 
Production 
(pounds) 

>1 

>1 

Surface 
Water 
Body 

Coastal Tidal 
Water 

Coastal Tidal 
Water 

Human Food 
Chain Population 

Reference Value 

1, p. 51621; 0.03 
9, pp. 3-5, 10-12 
15,23,26; 17, pp. 
5,8-12, 16; 
18, pp. 7-9; 22, 
pp. 6, 7, 9-12, 15, 
57-61, 65; 23, pp. 
30-40;24, pp. 2-13; 

27, pp. 3, 5 

l,p. 5I62I; 0.03 
9, pp. 2, 3, 7, 8, 15, 
17, 19,24,25; 17, pp. 
5,7, 10, 11, 16; 
18, pp. 2-6; 
23, pp. 64-65; 25, 
pp. 8-12, 15, 16; 
27, pp. 3, 5 

Level II Concentrations Factor Value: 0.06 
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SWOF- Food Chain - Potential Contamination 

4.1.3.3.2.3 Potential Human Food Chain Contamination 

Type of Average 
Identity Annual Surface Annual 
of Production Water Flow Population Dilution 
Fishery (pounds) Body (cfs) Value (P.) Weight (DJ P.xD, 

Because a maximum score of 100.00 was achieved for the surface water migration pathway without considering potential 
fishery production within the 15-mile TDL, Potential Human Food Chain Contamination was not scored. 

Sum of Pi xD,: NS 
(SumofP,xD,)/10: NS 

Potential Human Food Chain Contamination Factor Value: NS 
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SWQF/Environment-Toxicity/Persistence/Bioaccumulation 

4.1.4.2 Environmental Threat - Waste Characteristics 

4.1.4.2.1 Ecosystem Toxicity/Persistence/Bioaccumulation 

Hazardous Source 
Substance* Numbers 

Ecotoxicity Persistence 
Factor Factor 
Value Value** 

Ecotoxicity/ 
Persistence/ 

Fresh Water Bioaccumulation 
Bioaccumulation Factor Value 
Factor Value*** (Table 4-21) Reference 

Lead 1,2, OR 1,000 50,000 5.0 X 10' 2, p. BI-8 

OR - Observed Release 

* Lead is documented in the observed releases by direct observation and chemical analysis. 

** The persistence factor value for Rivers also applies to coastal tidal waters. See HRS Table 4-10 and HRS Section 
4.1.2.2.1.2 (Ref I,p. 51612). 

*** Average salinity measurements for Raritan Bay collected by Weston in October 2008 during high tide indicated a 
brackish water environment (Ref 9, p. 6). In accordance with Section 4.1.3.2.1.3 of Reference 1, if the fishery being 
evaluated is located in brackish water, the higher of the salt water or fresh water bioaccumulation potential factor values 
of a hazardous substance may be assigned (Ref 1, p. 51617). Therefore, the fresh water bioaccumulation potential factor 
for lead is assigned. 

Ecosystem Toxicity/Persistence/Bioaccumulation Factor Value: 5 x lO' 

44 



SWOF- Environment-Hazardous Waste Quantity 

4.1.4.2.2 Hazardous Waste Quantity 

Source Number 

1 
2 

Source Hazardous 
Waste Quantity (HWQ) 
Value (Section 2.4.2.1.5.) 

4,948 
2.283.84 

Is source hazardous 
constituent quantity 
data complete? (yes/no) 

no 
no 

Sum of Values: 7,232 
(rounded to nearest integer as specified in HRS Section 2.4.2.2 [Ref 1, p. 51591]) 

The sum of values for source hazardous waste quantity factor values as determined in Section 2.4.2.2 of the 
documentation record corresponds to a value of 100 in Table 2-6 of the HRS (Ref 1, p. 51591). Since surface water 
targets are subject to Level II contamination, then either the value of Table 2-6 or a value of 100 is assigned, whichever is 
greater (Ref I, p. 51592). Therefore, the hazardous waste quantity factor value of 100 is assigned. 

4.1.4.2.3 Waste Characteristics Factor Category Value 

One hazardous substance (i.e., lead) associated with waste sources that have a surface water pathway containment factor 
greater than 0 for the Raritan Bay watershed corresponds to the maximum ecotoxicity/persistence factor value (1,000) 
and bioaccumulation factor value (5,000), as shown previously. 

(Ecotoxicity/persistence factor value) x (hazardous waste quantity factor value) = 1,000 x 100 = 1 x lO' 

(Ecotoxicity/persistence factor value x hazardous waste quantity factor value) 
X (bioaccumulation potential factor value) = (1 x 10̂ ) x (50,000) = 5 x lO' 

The product corresponds to the maximum Waste Characteristics Factor Category Value of 180 in Table 2-7 of the HRS 
(Ref 1, pp. 51592, 51620). 

Hazardous Waste Quantity Factor Value: 100 
Waste Characteristics Factor Category Value: 180 

45 



SWOF/Envirqnment-Targets 

4.1.4.3 Environmental Threat - Targets 

Actual Contamination of the Raritan Bay is documented through the observed release of lead to the Raritan Bay from 
both sources (Source 1 and Source 2) via direct observation and chemical analysis. Raritan Bay is part of the New York-
New Jersey Harbor Estuary, which is a sensitive area identified under the National Estuary Program (Ref 13, pp. l-11). 
Raritan Bay is also used for the protection and maintenance ofaquatic life (Ref 14, pp. 1-13). / 

Level 1 Concentrations 
N/A 

Level II Concentrations - Source I y 
Sample ID: RBS-SOl A, RBS-S02A, RBS-S03 A 
Sample Medium: Soil/waste 
Distance from PPEl: 0 feet 

Ref 17, p. 5; 18, pp. 7, 8,9 

Level II Concentrations - Source 2 
Sample ID: RBS-S07A, RBS-S59A, RBS- S60A, RBS-S97, RBS-S98, 
Sample Medium: Soil/waste 
Distance from PPE2: 0 feet 

Ref 17, pp. 5, 7, 8, 16; 18, pp. 2, 3, 4, 5, 6 

Hazardous Substance 
Hazardous Substance Concentration 
Lead (Source 1) High Concentration: 31,500 ug/L 
Lead (Source 2) High Concentration: 1,230,000 ug/L 

ug/L - micrograms per liter 

Ref 17, p. 5; 18, pp. 6, 7 
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SWQF/Environment-Level I/Level II Concentrations 

4.1.4.3.1 Sensitive Environments 

4.1.4.3.1.1 Level I Concentrations 

No Level I concentrations were documented. The Level I Concentrations Factor Value is 0 (Ref I, p. 51625). 

Level 1 Concentrations Factor Value: 0 

4.1.4.3.1.2 Level II Concentrations 

Sensitive Environments 

The entire Raritan Bay, including its interface with Source 1 and Source 2, is part of the New York-New Jersey Harbor 
Estuary. The New York-New Jersey Harbor Estuary is a sensitive area identified under the National Estuary Program 
(Ref. 13, pp. 1-11). The entire drainage of Raritan Bay, including its interface with Source 1 and Source 2, is also a 
state-designated water body for the maintenance ofaquatic life (Ref 14, pp. 1-13). 

Sensitive Environment 

NY-NJ Harbor Estuary 
(Sensitive Area identified under 
National Estuary Program) 

Raritan Bay 
(State designated area for protection 
or maintenance ofaquatic life) 

Distance from PPE 
to Sensitive 
Environment 

0.00 mile* 

0.00 mile* 

Reference 

1, p. 51624; 13, pp. 
1-11 

1, p. 51624; 14, pp. 
1-13 

Sensitive 
Environment 
Value(s) 

100 

* Raritan Bay is considered a sensitive environment at its interface with sources 1 and 2; therefore, the distance to each 
source's respective PPE is considered to be 0.00 mile. 

Wetlands 

Wetland 

N/A 

Wetland Frontage 

Sum of Sensitive Environments Value: 105 

Reference(s) 

Total Wetland Frontage: N/A 
Wetland Value: 0 

Sum of Sensitive Environments Value + Wetland Value; 0 

Level II Concentrations Factor Value: 105 
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SWQF/Environment-Potential Contamination 

4.1.4.3.1.3 Potential Contamination 

Since a maximum score of 100.00 was achieved for the surface water migration pathway, the Potential Contamination 
Factor Value was not scored (NS). 

Potential Contamination Factor Value: NS 
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SWOF-Other Possible Contaminated Surface Waters 

4.2 OTHER POSSIBLE CONTAMINATED SURFACE WATERS 

The Margaret's Creek area is characterized by elevated levels of lead (Ref 30, p. 4; 32). The area is approximately 47 
acres in size and is owned by the Township of Old Bridge (Ref. 31, p. 6). The predominantly tidal marsh area shows 
evidence of at least 20 acres of fill material (Ref 31, p. 9). The NJDEP conducted a site investigation of the area in 
December 2006 and determined that only minor amounts of non-soil materials were encountered at only one of eleven 
test pits dug using a skid steer backhoe; test pits were dug to native material (Ref 30, p. 2). 

Lead source material was evident throughout Margaret's Creek, including large amounts of what appeared to be shredded 
automotive battery casings, brick - including refractory brick, and slag, which suggest the disposal of industrial waste 
(Ref 30, p. 3). The NJDEP representatives, on March 4, 2007, collected samples in areas devoid of vegetation in which 
refractory brick, slag, and other materials were evident (Ref. 30, p. 3). 

Lead was detected in those March 2007 samples in concentrations ranging from 701 ppm to 146,000 ppm, with an 
average concentration on 50,482 ppm (Ref 30, p. 4; 32). 

An observed release by direct observation of lead could most likely be established based on the observation of lead-
containing material within and still in contact with the wetlands (Ref. 31). Materials similar in nature to those found at 
the seawall and western jetty have been found at Margaret's Creek as well, and similar environmental releases have been 
demonstrated based on the information previously presented in earlier parts of this HRS documentation record. 

Margaret's Creek is situated adjacent to sensitive environments, including HRS eligible wetlands, and habitat for state 
threatened species: the Black Crowned Night Heron (Refs. 6, p. 1; 11, p. 2; 30, p. 4; 33, p. 1; 34, p. 1). 
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APPENDIX A 

SOURCE-SPECIFIC SCORESHEETS 

The Raritan Bay Slag site contains two areas of waste deposition along the southern shoreline of the Raritan Bay. 
Since there are two separate observed releases to the Raritan Bay by direct observation (i.e., one from each source), 
source-specific scoresheets were generated in the evaluation of this site. These source-specific scoresheets, on a 
line by line basis, refer to the relevant page in the HRS documentation record where the values were determined and 
show that even if the two sources were evaluated independently, they both would qualify for listing. 
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SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
RARITAN BAY SLAG - SOURCE 1 (LAURENCE HARBOR SEAWALL) 

SURFACE WATER OVERLAND/FLOOD 
MIGRATION COMPONENT 
Factor Categories &,Factors 
DRINKING WATER THREAT 

Likelihood of Release 

1. Observed Release 
2. Potential to Release by Overiand Floyv 

2a. Containment 
2b. Runoff 
2c. Distance to Surface Water 
2d. Potential to Release by Overland Flow 

[lines 2a (2b+2c)] 
3. Potential to Release by Flood 

3a. Containment (Flood) 
3b. Flood Frequency 
3c. Potential to Release by Flood 

(lines 3a X 3b) 
4. Potenfial to Release (lines 2d+3c) 
5. Likelihood of Release 

Waste Characteristics 

6. Toxicity/Mobility 
7. Hazardous Waste Quantity 
8. Waste Characteristics 

Targets 

9. Nearest Intake 
10. Population 

1 Oa. Level I Concentrations 
10b. Level II Concentrations 
10c. Potential Contamination 
lOd. Population (lines lOa+lOb+lOc) 

11. Resources 
12. Targets (lines 9+!0d+l 1) 

13. DRINKING WATER THREAT SCORE 
([ l ines5x8xl2]/82,500) 

MAXIMUM 
VALUE 

550, 

10 
• 25 

25 
500 

10 
50 

500 

500 
• 550 

* 
* 

100 

50 

** 
** 
** 
** 

5 
** 

100 

VALUE 
ASSIGNED 

550 

not scored 
not scored 
not scored 
not scored 

not scored 
not scored 
not scored 

not scored 
550 

10,000 
100 
32 

0 

0 
0 
0 
0 • 
5 
5 

1.06 

HRS DOCUMEN
TATION RECORD 

PAGE 

pp. 21-24, 26-27 

p. 28 
p. 29 
p.29 

p. 31 

p. 32 
p. 33 
P-34 

p. 35, 

Maximum value applies to waste characteristics category. 
Maximum value not applicable 
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SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
RARITAN BAY SLAG - SOURCE 1 (LAURENCE HARBOR SEAWALL) 

SURFACE WATER OVERLAND/FLOOD 
MIGRATION COMPONENT 
Factor Categories & Factors 
HUMAN FOOD CHAIN THREAT 

Likelihood of Release 

14. Likelihood of Release (same as line 5) 

Waste Characteristics 

15. Toxicity/Persistence/Bioaccumulation 
16. Hazardous Waste Quantify 
17. Waste Characteristics 

Targets 

18. Food Chain Individual 
19. Population 

19a. Level I Concentrations 
19b. Level II Concentrations 
19c. Potential Human Food Chain 

Contamination 
19d. Population (lines 19a+19b+19c) 

20. Targets (lines 18+19d) 

21. HUMAN FOOD CHAFN THREAT SCORE 
([lines 14 X 17x20]/82,500) 

MAXIMUM 
VALUE 

550 

* 
* 

1,000 

50 

** 
* • 

** 

** 
** 

100 

VALUE 
ASSIGNED 

550 

5.00E+07 
100 
180 

45 

0 
0.03 

0 

0.03 
45.03 

54 

HRS DOCUMEN
TATION RECORD 

PAGE 

pp. 21-24,26-27 

p. 36 
p. 37 
p. 37 

p. 41 

. p. 42 
p. 42 
p. 43 

Maximum value applies to waste characteristics category. 
Maximum value not applicable 
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SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
RARITAN BAY SLAG - SOURCE 1 (LAURENCE HARBOR SEAWALL) 

SURFACE WATER OVERLAND/FLOOD 
MIGRATION COMPONENT 
Factor Categories & Factors 
ENVIRONMENTAL THREAT 

Likelihood of Release 

22. Likelihood of Release (same as line 5) 

Waste Characteristics 

23. Ecosystem 
Toxicify/Persistence/Bioaccumulation 
24. Hazardous Waste Quantity 
25. Waste Characteristics 

Targets 

26. Sensitive Environments 
26a. Level I Concentrations 
26b. Level II Concentrations 
26c. Potential Contamination 
26d. Sensitive Environments 

27. Targets (line 26d) 

28. ENVIRONMENTAL THREAT SCORE 
([lines 22 x 25 X 27]/82,500) 

29. WATERSHED SCORE (lines 13 + 21+28) 

30. SW: OVERLAND/FLOOD COMPONENT 
SCORE ' (Sof) 

SURFACE WATER MIGRATION PATHWAY 
SCORE (Ssw) 

MAXIMUM 
VALUE 

550 

* 
* 

1,000 

** 
** 
** 
** 

60 

100 

100 

100 

VALUE 
ASSIGNED 

550 

5.00E+07 
100 
180 

0 
105 

not scored 
105 
105 

60 

100 

100 

100 

HRS DOCUMEN
TATION RECORD 

PAGE 

pp. 21-24, 26-27 

p. 44 
p. 45 

' p. 45 

p. 47 
p. 47 
p. 48 

Maximum value applies to waste characteristics category. 
Maximum value not applicable 
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SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
RARITAN BAY SLAG - SOURCE 2 (WESTERN JETTY - CHEESEQUAKE CREEK INLET) 

SURFACE WATER OVERLAND/FLOOD 
MIGRATION COMPONENT 
Factor Categories & Factors 
DRINKING WATER THREAT 

Likelihood of Release 

1. Observed Release 
2. Potential to Release by Overland Flow 

2a. Containment 
2b. Runoff 
2c. Distance to Surface Water 
2d. Potential to Release by Overland Flow 

[lines 2a (2b+2c)] 
3. Potential to Release by Flood 

3a. Containment (Flood) / 
3b. Flood Frequency 
3c. Potential to Release by Flood 

(lines 3a x 3b) 
4. Potential to Release (lines 2d+3c) 
5. Likelihood of Release 

Waste Characteristics 

6. Toxicity/Mobilify 
7. Hazardous Waste Quantity 
8. Waste Characteristics \ 

Targets 

9. Nearest Intake 
10. Population 

10a. Level I Concentrations 
10b. Level II Concentrations 
10c. Potential Contamination 
lOd. Population (lines lOa+lOb+lOc) 

11. Resources 
12. Targets (lines 9+1 Od+11) 

13. DRINKING WATER THREAT SCORE 
( [ I ines5x8x 12]/82,500) 

MAXIMUM 
VALUE 

550 

10 
25 
25 

500 

10 
50 

500 

500 
550 

* 
* 

100 

50 

* • 

** 
** 

5 
** 

100 

VALUE 
ASSIGNED 

550 

not scored 
not scored 
not scored 
not scored 

not scored 
not scored 
not scored 

not scored 
550 

10,000 
100 
32 

0 

0 
0 
0 
0 
5 
5 

. 1.06 

HRS DOCUMEN
TATION 

RECORD PAGE 

pp. 21, 25-27 

p. 28 
p.29 
p.29 

p. 31 

p. 32 
p. 33 
p. 34 

p. 35 

Maximum value applies to waste characteristics category. 
Maximum value not applicable 
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SURFACE WATER OVERLAND/FLOOD 
MIGRATION COMPONENT 
Factor Categories & Factors 
HUMAN FOOD CHAIN THREAT 

Likelihood of Release 

14. Likelihood of Release (same as line 5) 

Waste Characteristics 

15. Toxicify/Persistence/Bioaccumulation 
16. Hazardous Waste Quantify 
17. Waste Characteristics 

Targets 

18. Food Chain Individual 
19. Population 

19a. Level I Concentrations 
19b. Level II Concentrations 
19c. Potential Human Food Chain 

Contamination 
19d. Population (lines I9a+19b+I9c) 

20. Targets (lines 18+I9d) 

21. HUMAN FOOD CHAIN THREAT SCORE 
([Iinesl4x 17x20]/82,500) 

MAXIMUM 
VALUE 

550 

* 
* 

1,000 

50 

** 
** 

** 
** 

100 

VALUE 
ASSIGNED 

550 

5.00E+07 
100 
180 

45 

0 
0.03 

0 

0.03 
45.03 
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HRS DOCUMEN
TATION 

RECORD PAGE 

pp. 21, 25-27 

p. 37 
p. 38 
p. 38 

p. 41 

p. 42 
p. 42 
p. 43 

* Maximum value applies to waste characteristics category. 
** Maximum value not applicable 
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SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 
RARITAN BAY SLAG - SOURCE 2 (WESTERN JETTY - CHEESEQUAKE CREEK INLET) 

SURFACE WATER OVERLAND/FLOOD 
MIGRATION COMPONENT 
Factor Categories & Factors 
ENVIRONMENTAL THREAT 

Likelihood of Release 

22. Likelihood of Release (same as line 5) 

Waste Characteristics 

23. Ecosystem 
Toxicity/Persistence/Bioaccumulation 
24. Hazardous Waste Quantify 
25. Waste Characteristics 

Targets 

26. Sensitive Environments 
26a. Level I Concentrations 
26b. Level II Concentrations 
26c. Potential Contamination 
26d. Sensitive Environments 

27. Targets (line 26d) 

28. ENVIRONMENTAL THREAT SCORE 
([lines 22 x 25 X 27]/82,500) 

29. WATERSHED SCORE (lines 13 + 21+28) 

30. SW: OVERLAND/FLOOD COMPONENT 
SCORE (Sof) 

SURFACE WATER MIGRATION PATHWAY 
SCORE (Ssw) 

MAXIMUM 
VALUE 

" 

550 

* 

1,000 

• * 

** 
* • 

. ** 

60 

100 

100 

100 

VALUE 
ASSIGNED 

550 

5.00E+07 
100 
180 

0 
105 

not scored 
105 
105 

60 

100 

100 

100 

HRS DOCUMEN
TATION RECORD 

PAGE 

pp. 21,25-27 

p. 44 
p. 45 
p. 45 

p. 47 
p. 47 
p. 48 

** 
Maximum value applies to waste characteristics category. 
Maximum value not applicable 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 300 

(PRL-3730-S] 

RIN 2080 AB7a 

Hazard Ranking System 

AQBNCV: Environmental Protection 
Agency. 
ACTION; Final rule. 

SUMMARY: Hie Environmental Protection 
Agency (EPA) ts adopting revitions to 
the Hazard Ranking System (HRS], the 
p r indpa l mechanism for placing sites on 
the National Priorities List (NPL). The 
levtslons change the way ^ A evaluates 
potential threats to human health and 
the environment from hazardous waste 
sites a n d make the HRS more accurate 

. in assessing relative potential risk. 
Tliese revisions comply with other 
statutory requirements in the Superfund 
Amendments and Reauthorization Act 
of 1886 (SARA). 
OATU: Effective date March 14.1991. As 
discussed in Section i n H of this 
preamble, domments are invited on the 
addit ion of spedilc benchmarks in the 
a i r and soU exposure pathways until 
January 14.1991. 
ADDRBMU: Documents related to this 
rulemaking are available at and 
comments on the spedfio benchmarks in 

. the air and soil exposure pathways may 
b e mailed to the QSRCLA Docket Office. 
OS-MS. U.8. Environmental Protection 
Agency, Waterside MaU, 401M Street, 
SW, Washington, DC 20460. phone 202-
382-3046. n e a s e send four copies of 
comments. The docket is avauable for 
viewing by appointment onfy from OKW 
a m to 4:00 pm, Monday through Friday, 
excluding Federal hididays. The docket 
number is 105NCP-4iRS. 
FOR niRTHSR INFORMATION CONTACT: 
Steve Caldwell or Agnes Ortiz, 
Hazardous Site Evaluation Division. 
Office of Emergency and Remedial 
Response, 08-230, U.8. Environmental 
Protection Agency, 401M Street, SW, 
Washington. DC 20460, or the Superfund 
Hotline at 800^124-9346 (in the 
Washington, DC area, 202-382-3000). 
8UPPUMENTANY INFORMATION: 
Tabl* of Contents 

L Background 
(L Overview of the Final Rule 
n i . Dltcutitbn of Conunenti 

A. Sifflplificstion 
B. HRS Stnicture I<iues 
C Hazaidout Weite Quantity 
D. Toxicity 
E. Radionuclidet 
F. Mobility/Persistence 

G. Observed Release 
H. Benchmarks 
I. Use Factors 
). Senaitive Environments 
iC Use of Available Data 
L. Ground Water Migration Pathway 
M. Surface Water Migration Pathway 
N. Soil Exposure Pathway 
O. Air Migration Pathway 
P. Large Volume Wastes 
Q. Considetatton of Removal Actions 

(Current Versus IniUal Conditions) 
R. Cutoff Score 

IV. Section-by-Sectlon Analysis of the Rule 
Changes 

V. Required Analyses 
A. Executive Order No. 12291 
B. Regulatory FlaxibUity Analysis 
C. Paperwork Reduction Act 
D. Federalism ImpUcaUons 

L Background 

In 1980, Congress enacted the 
Comprehensive Environmental 
Response. Compensation, and Liability 
Act (CERCLA) (42 U.S.C. 96010t seq.), 
commonly called the Superfund, in 
response to the dangers posed by 
imcMitrolled releases ofhazardous 
substances, contaminants, and 
pollutants. To implement section 
105(8)(A) of CERCLA and Executive 
Order 12316 (46 FR 42237, August 20, 
1981), ttie U.S. Environmental Protection 
Agency (EPA) revised the National Oil 
and HazardoiM Substances Pollution 
Contingency Plan (NCP), 40 CFR part 
300, on July 16,1982 (47 FR 31160), with 
later revisions on September 16,1985 (50 
FR 37624). November 20,1985 (60 FR 
47012), and March a 1090 (55 FR.86ee). 
The NCP sets forth guidelines and 
procedures for responding to releases or 
potential release of hazardous 
substances, pollutants, or contaminants. 

Section 105(8)(A) of CERCLA (now 
section 105(a)(8)(A)) requires EPA to 
establish: 

Criteria for detenninina priorities among 
releases or threatened rdeases (of liazardoua 
aulMtances] throughout the United Slates for 
the purpose of taldng remedial action and, to 
the extent practlcabTe taking Into aoootmt the 
potential urgency of such action, for die 
purpose of taldng removal action. Criteria 
and priorities * * * shall be based upon the 
relative risk or danger to public health or 
welfare or the environment * * * taking into 
account to the extent possible the population 
at risk, the hazard potential of the hsoardous 
substances at such facilities, the potential for 
contamination of drinking water supplies, the 
potential for direct human contact [and] the 
potential for destruction of sensitive 
ecosystems* * *. 

To meet this requirement and help set 
priorities, EPA adopted the Hazard 
Ranking System fHRS) as appendix A to 
the NCP (47 FR 3118a July 16,1982). The 
HRS is a scoring system used to assess 
the relative threat associated with • 
actual or potential releases ofhazardous 

substances at sites. The HRS is the 
primary way of determining whether a 
site is to be included on the National 
Priorities List (NH.), the Agency's list of 
sites that are priorities for long-term 
ievaluaUon and remedial response, and 
is a crucial part of the Agency's program 
to address tne identification of actual 
and potential releases. (Each State can 
nominate one site to the NPL as a State 
top priority regardless of its HRS score; 
sites may also be added in response to a 
health advisory from tiie Agency for 
Toxic Substances and Disease Registry 
(see NCP, 40 CFR 300.425(c)(8)).) Under 
the original HRS, a soors was 
determined for a site by evaluating three 
migration pathways->ground water, 
surface water, and air. Direct contact 

. and fire and explosion threats were also 
evaluated to determine the need for 
emergency actions, but did not enter 
into me decision on whether to place a 
site on the NPL 

In 1986, Coiogress enacted the 
Superfund Amendments and 
Reauthorization Act of 1986 (SARA) 
(Pub. L 99-499), whidi added section 
105(c)(1) to CERCLA, requiring EPA to 
amend tiie HRS to assure "to die 
majdmum extent fea8ible..diat the 
hazard ranking system accurately 
assesses the relative degree of risk to 
human health and the environment 
posed by sites and facilities subject to 
review." Congress, in its Conference 
Report on SARA, stated the substantive 
standard against which HRS revisions 
could be assessed: 

This standard is to be applied %vitliin the 
context of the puipose for the National 
Priorities List: l.e., IdenU^ring for die States 
and die public diose facilities and sites which 
appear to wanant remedial a'ctkms.* * * 
Ihis standard does not, however, require the 
Huard Ranking System to be equivalent to 
detailed risk essestments. quantitative or 
qualitative, such as might be performed at 
part of remedial actions. The standard 
requites the Hazard Ranking System to rank 
sites M accurately as the Agency believes is 
feasible using Information from preliminary 
assessments and site Inspections * * * 
Meeting diis standard does not require long-
tsrm monitoring or an accurate determination 
of die fiiU nature and extent of contamination 
at aites or die pro)ected levels of exposure 
audi u might be done during remeual 
investigations and feasibility studies. This 
provision is Intended toensure dist the 
Hazard Ranking System performs wiUi a 
degree of accuracy appropriate to ita role in 
expeditiously identifying candidates fbr 
response actions. [RR. Rep. No. 962,99th 
Cong., 2nd Sets, at 199-200 [1986]] 

Section 10S(c](2} further specifies that 
the m s appropriately assess the human 
health risks associated with actual or 
potential contamination of surface 
waters used for recreation or drinking 
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water and-that this assessment should 
take into account the potential migration 
of any hazardous sul>stance through 
surface water to downstream sources of 
drinking water. 

SARA added two aiteria for 
evaluating sites under section 
10S(aK8)(A]: Actual or potential 
contamination of the ambient air and 
threats through the human food chain: In 
addition. CERCLA section 118, added by 
SARA, requires EPA to give a high 
priority to facilities where the release of 
hazardous substances has resulted in 
the closing of drinking water wells or 
has contaminated a principal drinldng 
water supply. Finally, CERCLA section 
123, added by SARA, requires revisions 
to the HRS to address facilities that 
contain substantial volumes of wastes 
specified in section 3001(b)(3)(A)(i) of 
the Solid Waste Disposal Act, 
commonly referred to as the Resource 
Conservation and Recovery Act 
(RCRA). These wastes include fly ash 
wastes, bottom ash wastes, slag wastes, 
and flue gas emission control wastes 
generated primarily from the 
combustion of coal or other fossil iiiels. 
Specifically, section 125 requires EPA to 
revise the HI^ to assure the appropriate 
consideration of each of the following 
site-specific characteristics of such 
facilities: 

• The quantity, toxicity, and 
conceiitrations of hazardous 
constituents that are present in such 
waste and a comparison with other 
wastes; 

• The extent of, and potential for, 
release of such hazardous constituents 
into the environment; and 

• The degree of risk to human health 
and the environment posed by such 
constituents. 

EPA published an advance notice of 
proposed rulemaking (ANPRM) on April 
9,1987 (52 FR 11513], announcing its 
intention to revise the HRS and 
requesting comments on a number of 
issues. After a comprehensive review of 
the original HR5, including 
consideration cf alternative models and 
"•cience Advisory Board review, EPA 
published a notice of proposed 
rulemaking (NPRM) for HRS revisions 
on December 23.1988 (53 FR 51962). The 
NPRM contains a detailed preamble, 
vi'hich should be consulted for a more 
extensive discussion of CERCLA, SARA, 
the HRS, and the proposed changes to 
the HRS, 

Today, EPA is publishing the revised 
HRS. which will supersede the HRS 
previously in effect as appendix A to the 
NCP. CERCLA section 105(c)(1) states 
that the revised HRS shall.be applied to 
any site newly listed on the NPL after its 
effective date; as specified in section 

10S(c)(3], sites scored %vith the original 
HRS prior to that effective date need not 
be reevaluated. 

The HRS is a scoring system based on 
factors grouped intoithree factor 
categories. The factor categories are 
multiplied and then normalized to 100 
points to obtain a pathway score (e.g.. 
the ground water migration pathway 
score). The final HRS score it obtained 
by combining the pathway scorea using 
a root-mean-square method. The 
proposed HRS revised every factor to 
some extent A few factors were 
replaced, and several new factors were 
added. Tlie mafor proposed changes 
included: 

(1) Consideration of potential as well 
as actual releases to ain 

(2) Addition of mobility factors; 
(3) Addition of diluUon and distance 

weightings for the water migratidn 
pathways and modification of distance 
weighting in the air migration pathway; 

(4} Revisions to the toxicity factor: 
(5) Additions to the list of coyered 

sensitive environments; 
(6) Addition of human food chain and 

recreation threats to the surface water 
migration pathway; 

(7) Revision of the hazardous waste 
quantity factor to allow a tiered 
approach; 

(8) Addition of health-based 
benchmarks for evaluating population 
factors and ecological-based 
benchmarks for evaluating sensitive 
environmentsf 

(9) Addition of factors for evaluating 
the maximally exposed individuak and 

(10) Inclusion of a new onsite 
exposure pathway. 

EPA conducted a field test of the 
proposed HRS to assess the feasibility 
of implementing the proposed HRS 
factors, to determine resources required 
for specific tasks, to assess the 
availability of information needed for 
evaluation of sites, and to identify 
difficulties with the use of the proposed 
revisions. To meet the objectives, site 
inspections were performed at 29 sites 
nationwide. The sites were selected 
either because work was already 
planned at the site or because the sites 
had specific features EPA wanted to test 
using the proposed revisions to the HRS. 
The major results of the field test were 
summarized on September 14,1989 [54 
FR 37949), when the field test report was 
made available for public review and : 
comment. 

U. Overview of the Tmal Rule 
The rule being promulgated today 

incorporates substantial changes to 
revisions proposed in December 1988. 
EPA has changed the rule for three 
reasons: |1) To respond to the general 

comment submitted by many -
commenters that the factor categories 
and pathways need to be consistent 
with each other, (2) to respond to 
specific recommendations made by 
commenters; and (3) to respond to 
problems identifleid during the field test 
and discussed in the field test report. 
Major changes affecting multiple 
pathways include: 

• Multiplication ofhazardous waste 
quantity factor, toxicity, and other 
waste characteristics factors; 

• Uncapping of population factors 
(i.e., no limit is placed on maximum 
value); 

• Revised criteria for establishing an 
observed release; 

• Capping of potential to release at a 
value less than observed release; 

• Revision of the toxicity evaluation 
to select carcinogenic and non-cancer 
chronic values in preference to acute 
toxicity values: 

• ElimbiationofLevelin 
concentrations and extension of 
weighting based on levels of exposure to 
nearest individual (well/intake; fcHmerly 
maximally exposed individual) factors; 

• Modification of the weights 
assigned to Level I and Level n 
concentrations; 

• Revisions to the benchmarks used 
' and methods for determining 

exceedance of benchmarks; 
• Use of ranges to assign values for 

potentially exposed populations;. 
• Inclusion of factors assessing 

exposures of the nearest individual in 
all pathways; 

• Revisions to distance and dilution. 
weights-in all pathways except ground 
water migration; -

• Replacement of the use factors with 
less heavily weighted resources factors; 

• Evaluation of wetlands based on 
size or surface water frontage; and 

• Specific instructions for the 
evaluation of radionuchdes at 
radioactive waste sites and sites with 
radioactive and other hazardous 
substances wastes. 

The major changes in the ground 
water migration pathway include: 

• Replacement of depth to aquifer/ 
hydraulic conductivity and sorptive 
capacity factors with travel time and 
depth to aquifer factors; and 

• Revision of the mobility factor, 
including consideration of distribution 
coefficients. 

In the surface water migration 
pathways, the major changes include: 

• Elimination of the separate 
recreational use threat; 

• Addition of a ground water to 
surface water component; 

http://shall.be
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* Incorporation of bioacciimulation 
into the waste characteristics factor 
category rather than the targets factor 
category for the human food chain 
threat; 

* Revision to allow use of additional 
tissue samples In establishing Level I 
concentrations for the human food chain 
threat; and 

* AddiUon of ecosystem 
bioaccumulation potential factor for 
sensitive envirotunents. 

The major changes in the soil 
exposurepathway (formerly the onsite 
exposure pathway) include: 

• Elimination of separate 
consideration of the high risk, 
population; 

• Iiiclusion of hazardous waste 
quantity in the weste characteristics 
factor category; 

• Consideration of workers hi the 
resident threat's targets factor category; 
and . 

• Revisions to scoring of terrestrial 
sensitive environments. 

The major changes in the air 
migration pathway hiclude: 

• Separate evaluation of gas and 
particulate potential to release; and 

• Consideration of actual 
contamination in evaluating sensitive 
environments. 

Figures 1 lb 4 show the differences 
between the pathways In the original 
HRS and in the final rule. 
BoiitM cooe ss«e-se-M 



Federsa Re^ster /. Vol. 56. No. 241 /Friday. December 14.1990 /Rules aiid! Regulations glSSS 

JFigure 1 

Ground Water Migration Pathwdy 
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Figure 2 J 

Surface Water Migration Pathway 
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Figure 2 

Surface Water Migration Pathway (continued) 
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Figures 

Soil Exposure Pathway V 
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Hguie 4 

Air Migration Pathway 
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Section III of this preamble 
summarizes and responds to major 
issues raised by commenters. These 
issues are organized so that issues that 
affect multiple pathways are covered 
first, followed by discussions of 
irulividual pathway issues. Section IV 
provides a section-by-section discussion 
of the final rule. All substantive changes 
not discussed in section UI are identified 
in section IV. Because the rule has been 
substantially rewritten to clarify the 
requirements, editorial changes are not 
generally noted. 

m. Discussion of Comments 
About 100 groups and individuals 

submitted comments on the ANPIUkI and 
NPRM. Nineteen of these also submitted 
comments on the field test report; two 
other groups submitted comments only 
on the field test report The commenters 
included more than 20 State agencies, 
several Federal agencies, companies, 
trade associations. Indian tribes, 
environmental groups, technical 
consultants, and individuals. This 
section summarizes and responds to the 
major issues raised by commenters'. A 
description of the comments and EPA's 
response to each issue raised in the 
comments are available in Responses to 
Comments on Revisions to the Hazard 
Ranking System (HRS) in the EPA 
CERCLA docket (see ADOHESses section 
above). 

A. Simplification 
In response to SARA. EPA proposed 

revisions to the HRS so that to the 
maximum extent feasible, it accurately 
assesses the relative rislc's posed by 
hazardous waste sites to human health 
and the environment. Consequently, the 
proposed rule required more data &an 
did the original HRS. 

A number of commenters stated that 
the data collection requirements of the 
proposed rule were excessive given its 
purpose as a screening tool. These 
commenters expressed concern that the 
data requirements were too extensive 
for a screening process: specifically, that 
the data requirements would lengthen 
the time needed to score sites with the 
HRS. increase the cost of listing sites, 
and, therefore, limit the money available 
for remedial actions. Most 
commenters—even those who 
considered that the revisions increased 
the accuracy of the model—slated that 
the resources required to evaluate sites 
under the proposed HRS were 
excessive. 

One commenter suggested the 
proposed HRS would be so expensive to 
implement that EPA would need to 
develop a new screening tool to 
determine whether a site should undergo 

an HRS evaluation. Another commenter 
suggested that because of the 
complexity of the proposed revisions, 
preliminary scoring of a site during the 
site assessment process would be 
impractical because sites would 
advance too far in the site assessment 
process before they were determined 
not to be NPL candidates. Several 
commenters stated that with the 
additional requirements, the proposed 
HRS is more of a quantitative risk-
assessment tool than the screening tool 
it is supposed to be. Another suggested 
that the increased accuracy of the 
proposed rule over the original HRS is of 
ma:^^nal value relative to the amount of 
time and money involved, and that the 
HRS is no longer a quick and 
Inexpensive method of assessing 
relative risks associated with sites. 

Several commenters expressed 
concern that the increased data 
requirements of the proposed HRS 
would affect the schedule of the entire 
site assessment process. They suggested 
that these requirements would create a 
backlog of sites to be evaluated, slow 
the process of listing sites, and delay 
cleanup. Some noted that this would be 
contrary to the goal of identifying and 
evaluating sites expeditiously. 

In response, the Agency believes the 
requirements of the final rule are within 
the scope of the site assessment process 
and that a new screening tool to 
determine whether a site should undergo 
an HRS evaluation will not be needed. 
To assist in screening sites, the site 
assessment process is divided into two 
stages: 

• A preliminary assessment (PA), 
which focuses on a visual inspection, 
collection of evailable local. State, and 
Federal permitting data, site-specific 
information (e.g., topography, 
population), and historical industrial 
activity; and 

• A site inspection (SI), where PA 
data are augmented by additional data 
collectioa including sampling of 
appropriate environmental media and 
wastes, to determine the likelihood of a 
site receiving a high enough HRS score 
to be considered for the NJPL 

The field test identified a best -
estimate of the average and range of 
costs incurred to support the data 
requirements of the proposed HRS. 
These cost estimates represented the 
entire site assessment process from PA 
to SI, and comprehensive evaluations 
for all pathways at most sites. As such, 
the Agency believes these cost 
estimates overstate the costs associated 
with site assessments occurring on the 
greater universe of CERCLA sites. The 
amount of data collected during an SI 
varies from site to site depending on the 

complexity of the site and the number of 
environmental media believed to be 
contaminated. Some Sis may be limited 
in scope if data are easy to obtaui, while 
others require more substantial resource 
commitments. The most important 
factors in determining costliness of an SI 
are (1) the presence or absence of 
ground water monitoring weUs in 
situations where ground water is 
affected, and (2) die number of affected 
media, which determines the number of 
samples taken and analyzed. The 
Agency believes the greater universe of 
CERCLA sites will not require the more 
substantial resource commitments. 

Finally. EPA does not agree that the 
requirements of the final rule will delay 
the listing of sites. The site assessment 
process screens sites at each stage, 
thereby limiting die number of sites that. 
require evaluation for scoring. The 
Agency believes that it will be possible 
to score sites expeditiously with the 
revised HRS. 

The Agency believes the additional 
data requirements of the final rule will 
make it more accurately reflect the 
relative risks poised by sites, but also 
that the HRS should be as simple as 
possible to make it easier to implement 
and to retain its usefulness as a 
screening device. This approach 
responds to the majority of commenters 
who recommended that EPA simplify 
the proposed HRS to make it easier and 
less expensive to implement In 
response to these comments, the rule 
adopted today includes a number of 
changes from the proposed rule that 
simplify the HRS. These simplifying 
changes were based largely on EPA's 
field test of the proposed rule, 
sensitivity studies, and issue analyses 
undertaken by EPA in response to 
comments. 

• In the surface water migration 
pathway, theproposedrecreationthreat 
has been eliminated as a separate 
threat Instead of requiring a separate 
set of detailed calculations and data, the 
final rule accounts for recreational use 
exposures through resources factors, 
where points may be added for 
recreation use. 

• In the ground water migration 
pathway, the proposed potential to 
release has been simplified by dropping 
"sorptive capacity," by revising "depth 
to aquifer" and making it a separate 
factor, and by eliminating the 
..-equlrement to consider all geological 
layers between the hazardous substance 
and the aquifer in evaluating travel time 
to the aquifer. The "travel time" factor 
(the depth to aquifer/hydraulic 
conductivity factor in the proposed rule) 
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is now based on the layer{s) with the 
lowest hydraulic conductivify. 

• In the three migration {lathways 
(i.e., ground water, smface water, and 
air), the use factors in the proposed 
rule—"land use" in Ae air migration 
pathway, "drinking water use" and 
"odier water use" in the gromid water 
migration pathway, and 'drinking water 
use" and "other water use" in the 
surface water migration pathway—have 
been replaced by "reeources" fectors. 
The "fishery use" factor has been 
dropped Gram the surface water 
migration pathway! A lesoarces foctor 
has been added to the soil exposure ' 
pathway. 

• In the soil exposure pathway, the 
requirement tiiat children under seven 
be counted as a separate population has 
been dropped. The "accessibility/ 
frequency of use" bctor has bera 
replaced by a simpler "attractiveness/ 
accessibility" factor. 

• In the surface water migration 
padiway, the "runoff curve number." 
wiiicb required determining the 
predominant land use within the 
drainage area, has been r^iaced by a 
simpler factor, "soil group," which only 
requires classifying the predominant soil 
group in the drairmge area into one of 
four categories. 

• In the air migratioD pathway, the 
maps used to assign values of 
particulate migration potential (formerly 
particulate mobility under potential to 
release) have been simplified. 

• In all pathways, potentially exposed 
populations are assigned values based 
on ranges rather than exact counts, 
reducing documentation requirements. 

• In the surface water and ground 
water migration pathways. Level ID 
benchmari(9 have been dropped. 

» In all pathways, hazardous waste 
quantity values are based on ranges, 
which will reduce documentation 
requirements. The methodology and 
explanation for evaluatisg the 
hazardous Waste quantity factor have 
been simplified. 

• Containment tables have been 
simplified in the air, g:..und water, and 
surface water migration pathways. 

A number of the simplifications, such 
as the changes to the travel time and 
hazardous waste quantity factors, better 
reflect the uncertainty of the underlying 
site data and, therefore, do not generally 
affect the accuracy of the HRS. In 
addition, EPA notes that some revisions 
that may appear to make the HRS more 
complex actually make it more flexible. 
For example, tise hierarchy for 
determining hazardous waste quantity 
allows using data on the quantity of 
hazardous constituents if they are 
available or can be determined; 

addittonklly, datai on the. quantity of 
hazardous wastestreams, source 
volume, and source area can be used, 
depending on the completeness of data 
within the hierarchy. The hierarchy 
allows a site to be scored at the most 
precise level for which data are 
reasonably available, but does not 
require extensive data collection where 
available data are] less precise. 

In response toi comments on the 
complexity of the rule language, the 
presentation of the HRS has been 
reorganized and clarified Factors that 
are evaluated in more than one pathway 
are explained in a separate section of 
the final rale (t 2) to eliminate the 
repetition of instructions. The proposed 
HRS included desoiptive background 
material that while useful made the 
HRS difficult to read. Much of dua 
descriptive material has been removed 
from the rule. 
B- HRS Stnicture Issues 

Although the proposed rule retained 
the basic structure of the original HRS, a 
number of commenters felt that the KRS 
should provide results consistent with 
the results of a quantitative risk 
assessment Several commenters 
identified this issue explicitly, while 
others identified spe<^c aspects of the 
proposed rule that they believed to be 
inconsistent with basic risk assessment 
principles. The commenters maintained 
that if the HRS is to reflect relative risks 
to the extent feasible, as required by the 
statute, its structure should be mcKiified 
to better reflect the metiKMis employed 
in quantitative risk assessments. 
Commenters stressed the need for EPA 
to follow the advice of the EPA Science 
Advisory Board (SAB) as expressed in 
the SAB review of die HRS: 

Revisions to the HRS dioold begin with the 
development of a chain of logic witltoiit 
regard for tlie ease ordiRicuity of collecting 
dala, that would lead to • risk assessment for 
each site. This framewoik, init not the 
undeHying logic, would t>e simpliiied to 
account For the very real difficulties of data 
collection. 

This chain of logic * * ' should lead to a 
situation in which an increased score reflects 
an increased risk presented by a site. 

In response to the structural issues 
raised by commenters and to the 
statutory mandate to reflect relative risk 
to the extent feasible, EPA made a 
number of changes to the final rule. 
These structural changes aflect how 
various factors are scored and how 
scores are combined, but do not involve 
changes in the types or amount of data 
required to score a site with the HRS. 
The Agency stresses that the limited 
data generated at the SI stage are 
designed to support site screenirig, and 

are not intended to provide support for a 
quantitative risk assessment 

General structural changes. While the 
final nile'retains the basic structure of 
the proposed rule in that three factor 
categories (likelihood of release, waste 
characteristics, and targets) continue to 
be multiplied together to obtain pathway 
scores, the structure has been changed 
in certain respects to make the 
underlying logic of the HRS more 
condstent with risk assessment 
principles. 

The key structural changes to the 
waste characteristics factor category 
were to-make use of consistent scales 
and to multiply the hazardous waste 
quantity and toxicity (or, depending on 
the pathway and threat toxicity/ 
mobility, toxicity/persistence, or 
toxicity/persistence/bioaccumulation) 
factors. Within the waste characteristics 
factor category, factors have been 
modified so they are on linear scales. 
These modifications make the functional 
relatioitships between the HRS factors 
more consistent with the toxicity and 
exposure parameters evaluated in risk 
assessments.. 

Where possible, the final rule assigns 
siinilar mascimum point values to factor 
categories across pathways. The ^ 
likelihood of release (likelihood of 
exposure) factor category is assigned a 
maximum value of 550; the waste 
characteristics factor category is 
assigned a maximum value of 100 
(except for the human food chain and 
environmental threats of tlie surface 
water migration pathway): the targets 
factor category is not assigned a 
maximtmi. EPA determined that in 
general targets should be a key 
deterciunant of site threat iiecause the 
data on which the targets factors are 
based are relatively more reliable than 
most other data available at the SI 
stage. 

Likelihood of release. Except in the 
air migration pathway, the proposed rule 
assigned the same maximum value to 
observed release and potential to 
release. In the final rule, an observed 
release is assigned a value of S50 points 
and potential to release has a maximum 
value of SCO in all pathways. This 
relative weighting of values reflects the 
greater confidence (the association of 
risks with targets) when reporting an 
observed release as opposed to a 
potential release. As a result of this 
change in point values at the factor 
category level, as well as the new 
maximums for most pathways, the 
values assigned to individual potential 
to release factors have been adjusted. 

Waste characteristics. The proposed 
rule assigned a maximum point value to 
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hazardous substance quantities of 1,000 
poimds. Because some sites have 
hazardous substance quantities far in 
excess of that amount and because it is 
reasonable to assume that these sites 
present some additional risk, all else 
being equal the final rule elevates the 
maximum value to quantities in excess 
of 1,000,000 pounds. Even when 
bazaidous waste quantity is 
documented with precision. EPA 
concluded that there are diminishing 
returns in considering quantities above 
thisamoimt 

Although the HRS does not employ 
the same type and quality of infonnation 
that would be used to support a risk 

~ assessment (e.g., pounds of waste and 
mobility are combined in the ground 
water pathway as a stirrogate for long-
term magnitude of releases], as waste 
characteristics values rise, 
contamination resulting from conditions 
at the sites \n general should be worse. 
As a result of using linear scales and 
incorporation of a multiplicative 
relationship between hazardous waste 
quantity, toxicity, and other waste 
characteristics factors, the influence of 
the waste characteristics factor category 
could be disproportionately large 
relative to the likelihood of release and 
targets factor categories in determining 
overall pathway scores. Therefore. EPA 
•a limiting—throtigh use of a scale 
transformation—me values assigned to 
the waste characteristics factor 
category, shown bi Table 2-7 of the final 
HRS, to limit the effect of waste 
characteristics on the pathway scores. 

While the waste characteristics factor 
values are limited to values of 0 to 100 hi 
most cases, the waste characteristics 
factor category may reach values of up 
to 1,000 for both the human food chain 
and environmental threats in the surface 
water migration pathway. These 
exceptions have oeen made to 
accommodate the bioaccimiulation 
factor (or ecosystem bioaccumulation 
factor), appUed in these threats but not 
in other pathways or threats, which can 
add up to four orders of magnitude to 
the waste characteristics factor values 
before reduction to the scale values of 0 
to 1,000. 

Targets. The final rule includes two 
major structural changes to the targets 
factor category. Population factor values 
are not capped as they were In the 
proposed rule. This change allows a site 
with a large population but a low waste 
characteristics value to receive scores 
similar to a site with a smaller 
population but larger waste 
characteristics value (as would be done 
in a risk assessment). A second change 
in the targets factors involves the 

nearest hidivldual (or intake or well) 
factors (i.e.. the maximally exposed 
individual factors in the proposed rule). 
These factors are now assi^ed values 
based on expostire to Level I and Level 
0 contamination (50 and 45 points, 
respectively). Potentially exposed 
nearest in(Uvidnals are assigned a 
maximum of 20 points in all pathways. 
EPA changed Qxe assigned values for 
these factors to give more relative 
weight to individuals that are exposed 
to documented contamination. 

C. Hazardous Waste Quantity 
In the NPRM, EPA proposed to change 

the hazardous waste quantify factor to 
allow the use of four levels «^ data 
depending on what data are available 
and how' complete they are. Hazardous 
waste quantify for a source could be 
based on (a) hazardous constituent 
quantify, (b) the total quantify of 
hazardous wastes in the source, (c) the 
volume of the source, or (d) the area of 
the source. Each source at the site would 
be evaluated separately, based on data 
available for the souroe. 

EPA received numerous comments 
relating to changes in the hazardous 
waste quantify factor. Several 
commenters agreed that allowing use of 
waate constituent data, when available, 
was an improvement over the original 
HRS. Several also supported the tiered 
approach to scaring hazardous waste 
quantity vihen constituent data were 
incomplete ot unavailable. 

Two commenters stated that the 
emphasis on hazanlous constituent data 
will require more extensive and 
expensive site investigations. These 
commenters have misunderstood the 
revisions. Hie rule does not require the 
scorer to determine hazardous 
constituent quantities hi all instances, 
but simply encourages use of those data 
when they are available. This approadi 
allows a scorer the flexibility to use 
different types of available data for 
scoring hazardous waste quantify. At a 
minimum, the scorer need only 
determine the area of a source (or the 
area of observed contamination), which 
is routinely done in site inspections. 
Where better data are available, they 
may be used in scoring the factor. This 
approach is in keeping with the intent of 
Congress that the HRS should act as a . 
screening tool for identifying sites 
warranting further investigation. 

Several commenters stated that the 
metiiodology for determining hazardous 
waste quantify was too complex and 
time consuming, and that its . 
administrative costs outweighed its 
benefits. Others found the proposed rule 
instructions and tables confusing and 
hard to follow. 

EPA strongly disagrees with the claim 
that the costs of the revised approach to 
scoring waste quantify outwei^ its 
benefits. The amount of hazardous 
substances present at a site is an 
important indicator of the potential 
threat the site poses. At the same time. 
EPA recognizes that cost is an important 
consideration. In revising the hazardous 
waste quantify factor, however, the 
Agency believes it has established an 
appropriate balance between time and 
cost required for scoring this factor and 
the degree of accuracy needed to 
evaluate the relative risk of the site 
properly. 

In response to comments. EPA has 
modified the hazardous waste quantify 
scoring methodology to make it easier to 
understand and to use. The changes 
Include elimination of proposed rule 
Table 2-13. Hazardous Waste Quantify 
Factor Evaluation Methodology and 
Worksheet In addiUoa the scale for the 
hazardous waste quantify factor has 
been divided into ranges that span two 
orders of magnitude (lOQx) to reflect the 
uncertainfy inherent in estimates of 
hazardous waste quantities at typical 
sites. The practical effect of this scale 
change is to reduce the data collection 
and doctmientation requirements. See 
S S 2.4.2-2.4.2.2. The final rule also 
clarifies the treatment of wastes 
classified as hazardous under RCRA. 
Under CERCLA. any RCRA hazardous 
waste stream la considered a hazardous 
substance. If this definition woe strictiy 
applied in evaluating hazardous waste 
quantify of RCRA hazardous 
wastestreams. hazardous constituent 
quantify and hazardous wastestream 
quantify would be die same because the 
entire wastestream would be considered 
a hazardous substance. The final rule 
makes clear that only the constituents hi 
a RCRA wastestream that are CERCLA 
hazardous substances should be 
evaluated for determining hazardous 
constituent quantify,.for the other three 
tiers, however, the entire RCRA 
wastestream is considered as is any 
other wastestream. 

As discussed in section m Q. EPA will 
consider removal actions when .-
calculating waste quantities. EPA 
believes consideration of removal 
actions is likely to increase incentives 
for rapid actions. If there has been a 
removal at a site, and the hazardous 
constituent quantify for all sources and 
associated releases is adequately 
determined, the hazardous waste 
quantify factor value will be based only 
on the amount remaining after the 
removal. This will result in lowering 
some hazardous waste quantity factor 
values. 
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Where an adequate determination of 
the hazardous constituent quantify 
remainhig after the removal caimot be 
made. EPA has established minbnum 
hazardous waste quantity factor values 
in order to ensure that.tl^ HRS score 
reflects any continuing risks at die sites. 
In this case, the assigned hazardous 
waste quantify factor value wil] be the 
current hazardous waste quantify factor 
value (as derived hi Table 2r6), or die 
minimum value, whichever is greater.. 

The proposed rule assigned a 
minimum hazardous waste quantify 
factor value of 10 when data on 
hazardous constituent quantify was not 
complete, hi die filial nUe, for migration 
pathways (i.eM not. die s(rile3q)osiu« 
pathwiay). if the hazaidous constituent 
quantify Is not adequatefy determined, 
and if any target is snbjsct to Level I or 
n cbntandnatton. the miidmum 
hazardous waste quantify factor value 
wiUbeldOi 

If the hazardous constituent quantify 
for aQ sources is not adequately 
determhied, arid none of the targets are 
subject to Level I or D cbntamination; 
the miniiiium factor value iassigned for ' 
haisardous waste quantify depends on 
whether there has been a removal 
action, and what the hazardous waste 
quantify factor vahie would have been 
without cohsideratton of the removal 
action. If there has not beeii a removal 
action, the minimum hazardous waste 
quantify factor vdue will be 10. If there 
has been a removal action and if S 
factor value of 100 or greater would 
hove been assigned withtiut 
consideration of the removal action, a 
minimum hazardous waste quantify 
factor vahie of 100 will he assigned. If 
the hazardous waste quantify factor 
value was less than 100 prior to 
consideration of the removal action, a 
minimum hazardous waste quantify 
factor value of 10 will be assigned. This 
will ensure that the Agency provides an 
incentive for removal actions and that in 
no case will consideration of removal 
actions result in an increased hazardous 
waste quantity factor value score. 

D. Toxicity 
The proposed HRS substantially 

changed the basis for evaluating 
toxicify. The major change was that 
hazardous substance toxicify would be 
based on carcinogenicify, chroiuc non-
cancer toxicity, and acute toxicify. For 
each migration pathway and each 
surface water threat except human food 
chain and recreation, toxicify was 
combined with mobility or persistence 
factors to select the hazardous 
substance with the highest combined 
value for toxicify and the applicable 
mobinty or persistence factor. For tiie 

humai) food chain threat only 
substances with the highest 
bioaccumulation values w;ere evaluated 
for toxicify/persistence. For the 
recreation threat, only substances with 
the highest dose adjusting factor valaes 
were evaluated for toxicify/persistence. 
In addition, ecosystem toxicify rather 
than human toxicify was evaluated jfor 
the environmental threat of the siurface 
water migration pathway. 

Several commenters expressed 
concern about or opposition to tising the 
single most hazardous substance at a 
site to score toxicify. stating ihat the 
approach seems overly conservative 
and unlikefy to distinguish sites on the 
basis of hazard. Some comaienterS 
suggested that EPA allow flexlbilify in 
weighting the toxicify values of midtiple 
substances either by concentration, 
waste qnanttfy. or proportion 
hifonnation. whenever sudi information 
Is available. One commenter suggested 
basing toxicify on a fixed peroentage of 
the hazardous substances known to be 
present at a site. 

The Agency agrees that for purposes 
of accurately assessing the risk to 
human health and the environment 
posed by a site, it wbuld be preferable 
to evaluate the overall toxicify by 
considering all hazardous substances 
present based on some type of dose- (or 
concentration-) weighted toxidfy 
approach. EPA believes, howeveri that 
this approach is not feasible because the 
data requirements would be excessive. 
Such an approach would be feasible 
only when relative exposure levels of 
multiple substances are known or can 
reasonably be estimated; however, these 
data can be obtained ohly by conducting 
a comprehensive risk assessment 
Extensive concentra.tion data would be 
required to be confident that 
comparable concentrations are being 
used for the various substances, and 
that the multi-substance toxicify of the . 
contaminants is not in fact being 
underestimated. Use of inadequate data 
could result in underestimating or 
overestimating the toxicity of 
substances in a pathway. 

EPA considered a number of 
alternatives to the use of a single 
hazardous substance to score toxicify 
(mobillfy/persistence) and tested some 
of these on several real and hypothetical 
sites. The analyses included 
comparisons between the single most 
toxic substance and the average toxicify 
value for all substances, the average 
toxidfy value for the 10 most toxic 
substances, and the concentration-
weighted average value of all 
substances. These alternatives were 
also tested using toxidfy/mobihfy 

values. The results of these analyses 
showed thatttsiiig a single substance 
approach usuaify resulted hi an assigned 
value (either toxicify or toxicify/ 
mobilify) that was withtai one interval in 
the scale-pf values of die alternatives 
tested: for example, the single substance 
approach would assign a value of 1.000 
for toxicify wheraas averaging die 
toxicities would assign a value of 1.000 
or 100. the next lower scale value. (The 
final rule uses linear scales to assign 
values for toxicify, mobilify. and 
persistence. The scales for toxicity now 
range from 0 to 10.000 rather than 0 to 3; 
consequently, the default value for 
toxipify is now 100 rather than.3.} The 
Agency recognizes the uncertahify in the 
use of the single substance approach, 
but concludes diat it is a reasonable 
approach for a screening model 
especially given the general 
unavailabiUfy of information to support 
alternatives. In making this judgment 
die Agency notes that the single 
substance approach to evaluating the -
toxicify factor was not identified in 
SARA as a portion of the HRS requiring 
further examination, even though it had 
been used in die original HRS and EPA 
had received criticism similar to the 
above comments prior to the enactment 
ofSARA. 

Several commenters suggested that 
additive, synergistic, or antagonistic 
effects among substances be considered 
in scoring toxicify when several 
substances are.foimd at a site. In 
particular, one commenter suggested 
increasing the scores for sites with a 
large number ofhazardous substances 
to account for additive or synergistic 
effects. 

As noted in EPA's 1988 Technical 
Support Document for the Proposed 
Revisions to the Hazard Ranking 
System, quantitative consideration of '. 
synergistic/antagonlstic effects between 
hazardous substances is generally not 
possible even in RI/FS risk assessments 
because appropriate data are lacking for 
most combinations of substances. 
Interactive effects have been 
docimiented for only a few substance 
mixtures, and the Agency's risk 
assessmentguldellnes for mixtures (51 
FR 34014, September 24.1986) 
emphasize that although addiUvify is a 
theoretically sound concept it is best 
applied for assessing mixtures of similar 
acting components that do not interact 
Thus, the Agency believes that 
consideration of interactive effects in 
evaluating toxicity in the HRS is not 
feasible, nor is it necessary to allow use 
of the HRS as a screening model. The 
Agency rejects the suggestion that 
scores should simply be raised for sites 
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widi muneraus substaiices because this 
approach ignores the technical 
Complexities related to hiteractions (i.e.. 
the possibilify of antagonistic effects.) 

One commenter suggested that a 
waste's toxictty should be assessed m 
terms of its "ifepee of risk," and that 
this could be measured by comparing 
constitaent concentrations at the potait 
of exposure to appropriate toxicify 
reference levels. Two Commenters 
stated that toxicify should be measured 
at a likely point of hmnan exposure 
radierdianiat the waste site. ^ 

The toxicify of a substance, as used in 
the HRS. is an inhecait propeify, often 
exi»essed quantitadvefy as a dose or 
exposure concentration associated with 
a specific response (ie.. a dose-response 
relationship). These toxicify values, in 
general are indq>endent at expected 
environmental exposure levels; many 
are. based oa laixnatory testa on 
animals. Risk, on the other hand, is a 
i^mction of toxicify; the concentratioQ of 
a substance in environmental media to , 
which humans may be exposed, and the 
likelihood of exposure to that mediGQn 
(and the population likefy to be 
exposed). The toxicify factor in the 
waste-characteristics factor categoiy of 
the HRS la hitended to reflect pnly the 
inherent toxicify (le., the basic dose-
response relationship) of substances 
found at die site. The HRS as a whole is 
intended to evaluate, to the extent 
feasible, relative risks posed by sites by 
including factors for likelihood of 
release, waste quantify, toxicify, and the 
proximify of potentially exposed 
populations. If actual contamination (for 
example, of drinking water) has been 
detected at a site, the measured 
environmental concentration of each 
substance is compared with its 
apprtq>riate healdi-based or ecological-
based cmicentration limit (i.e.. its 
benchmark). If tiiese environmental 
concentrations equal or exceed a 
benchmark, certain target factors are 
assigned higher values than ff 
environmental concentrations are less 
than benchmarks. 

Two commenters suggested using 
Cancer Potency Factors to score toxicify 
only for Qass A and Bl carcinogens, 
and using reference doses (RfDs) for 
scoring Class B2 and C carcinogens (i.e., 
substances for which there is 
inadequate or no direct human evidence 
of carcinogenicify). 

In response, EPA believes that 
because die HRS is a screennig tool, it 
should maintain a conservative (i.e., 
protective) approach to evaluation of 
potential cancer risks. EPA's 1986 
Guidelines for Carcinogen Risk 
Assessment (51 FR 34014. September 24, 
1986) provide for substances in Class A 

and Class B^both Bl and B2) to be 
regarded as suitable for quantitative-
human risk assessment hi general 
according to EPA's 1989 Risk 
Assessment Guidance for Superfund: 
Human Health Evaluation Manaal. 
Class C substances are evaluated for 
cancer risla within the Superfund risk 
assessment process. Thus, the use of 
cancer risk information for Class B2 and 
C substances in the HRS is consistent 
with the objective of maintaining a 
conservative approach and with other 
Agoicy and Superfund program risk 
assessment guidebies. 

In response to comments that the best 
available data shotdd be used to score 
sites, that accepted Agency practices be 
relied on. and mat consistency across 
pathways be encouraged, the Agenpy 
has modified slighdy me way t te 
toxicUy value for a substance is 
selected. The final rule requires the use 
of carcinogenicify and chronic toxicify 
data, when available, overacate toxicify 
data. If both slope factors and RfDs are 
available, the higher of the values 
assigned for diese types of toxicify 
paraineters is used. If neither is 
available, bat acute toxicify data are 
available, the acute toxicify data are 
used to assign toxicify factor values. 
EPA decided to give preference to slope 
factors and RfD values because these 
undergo more extensive Agency review 
end are based on long-term exposure 
studies. 

E. Radionuclides 
The proposed HRS assigned 

radloniiclides a maximum toxidfy value, 
but Loduded no odier procedures 
specific to rafUomicIides. 

Oae commenter, the U.S. Department 
of Energy (DOE), asserted that the 
proposed HRS"* * 'contains an 
inequitable bias regarding radionuclides 
• • '^ DOT specifically criticized 
assigiung maximum toxidfy factor 
Values to radlonudides. "* * * where, 
in fact the healdi impad assodated 
with radionuclides is assodated writh 
the type of decay, the level of decay 
energy, the half-life, the mobilify. the 
concentration of the radionuctide. 
internal biological fadors. and external 
pathway fadors." DOE proposed using 
concepts for evaluating radionuclides 
that were included in its Modified 
Hazard Ranking System (mHRS). In its 
subsequent comments on the HRS field 
test report DOE stated tiiat it 
considered die "•* * * method of 
handling radionucUdes in the proposed 
revised HRS to be a serious flaw in the 
evaluation system." 

hi the final rule, EPA has clarified and 
significantly changed how radionuclides 
are evaluated. Instead of using or 

adapting the mHRS duectly. however. 
EPA modified die proposed HRS to 
account more fully for radionuclides 
based on EPA's own methods for 
evaluating them, which are similar to 
and generally consistent with the 
radiation analysis concepts underiying 
the mHRS. 

The final rule evaluates radionucUdes 
within the same basic structure as other 
hazardous substances, and the 
evaluation of many individual HRS 
factors is the same whether' 
radionuclides are present or not Table 
7-1 of die final rale lists HRS factors 
and indicates which are evaluated 
differendy for radlonudides. Essentially, 
radionuclides are simply treated as 
additional hazardous substances with 
certain spedal characteristics that are 
accounted for by separate scoring rules 
for soine HRS factors. For sites • 
containing only radionuclides, the 
scoring process is very simUar to the 
process at other hazardous substance 
sites, except that different scoring rules 
are applied to a number of substonce-
spedfic fadors and a few other fadors. 
For sites containing both radionuclides 
and other hazardous substances, both 
types of substances are scored for all 
HRS fadors that are substance-specific, 
with overall factor values based either 
on combined values or the higher of the 
values, as appropriate. 

EPA notes that, although some 
radioactive substances are statutorily 
exduded from the definition of 
"hazardous waste" hi both CERCLA and 
RCRA (specifically, source, spedal 
nudear, and byprodud material as 
defined in die Atomic Energy Ad of 
1954), such substances may be, and 
generaUy are, "hazardous substances" 
as defined in section 101(14) of CERCLA 
and therefore may be addressed under ~~ 
QERCLA. Radioactive substances 
should be included in HRS scoring and 
section 7 of the final rale is mtended to 
facilitate that analysis. It also should be 
noted that two narrow categories oi 
releases (either from "nudear inddents" 
or bom sites designated tmder the 
Uramum Mill Tailings Radiation Control 
Act of 1978) are exduded from 
CERCLA's definition of die term 
"release" (CERCLA section 101(22)), and 
such releases should not be scored using 
die HRS. 

The major changes to the HRS in the 
evaluation of radionuchdes apply to. 
establishing observed releases, to 
factors in the waste characteristics 
category, and to determining the level of 
actual contamination in the targets 
factor category. The HRS components 
that have been modified are briefly 
described below. 
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- The criteria for establishing an 
observed release through analysis of 
samples foi radlonudides differ 
considerably from the criteria used for 
otiier hazardous substances. These 
criteria are divided into three groups: 
radlonudides that occur naturally or are 
ubiquitous In the environment: 
maiunade radionuclides that are not 
ubiquitous in the environment; and 
gamma radiation (soil exposure 
pathway only). (See { 7.1.1.) 

The hazardous waste quantify factor 
for sources (and areas of observed 
contamination) containing radionuclidea 
has been modified to reflect die different 
units used to measure the amount of 
radiation (curies, a measure of activify) 
versus the units used for other 
hazardous substances (pounds, a 
measure of mass). EPA believes it is 
preferable to use activify unita rather 
than mass units because activify is the 
standard measure of radiation quantify 
and is a better indicator of energy 
released and potential to cause human 
health damage than is mass, hi addition, 
the hierarchy for evaluating the waste 
quantify factor for sources (and areas of 
observed contamination) containing 
radionuclides is limited to Tien A and 
B. Hers C and D, based on source 
volume and source area, respectively, 
are not used because adequate data to 
derive theh: quantitative relationship to 
Tier A were unavailable. Thus, the 
waste quantify fador is based either on 
radionudide constituent quantity (Tier 
A) or radionuclide wastestream quantify 
(TierB). 

For sites containing only 
radionuclides, hazardous waste quantify 
is calculated based on the activi'y 
content of the radionuclides or 
radionuclide wastestreams associated 
with each soiuce. For sites with both 
radionuclides and other hazardoiis 
substances, hazardous waste quantify is 
evaluated separately for the two types 
of hazardous substance for each souroe. 
and the values are dien summed In 
determining the hazardous waste 
quantify value. The scale for scoring 
radionuclide waste quantify was 
derived based on concepts of risk 
equivalence between radionuclides and 
other hazardous substances. 

In the proposed rule, all radionuclides 
were automaticially assigned a 
maximum default value for the toxicify 
factor. The final rule evaluates 
radionuclides individuaDy on the basis 
of human toxicify, across a range of 
factor values based on the potential to 
cause cancer (i.e., cancer slope factors). 
Non-cancer effects are not considered 
for radionuclides because cancer is 
generally the most significant toxic 

effect Incorporated in the development 
of cancer slope factors are the type of 
radioactive decay; energy emitted 
during decay; biological uptake, 
distributioa and retention; and 
radiation dose-response relationship. 
Thus, across the set of scoring ranges 
used, radionuclides that are more potent 
carcuiogens per unit activify now 
receive higher toxidfy factor values 
than those diet are less potent Ihe new 
toxidfy scoring scale for radionuclides 
was derived in a manner consistent with 
the derivation of the existing 
cardnogenidfy scale for other 
hazardous substances. Taken togedier, 
the new toxidfy and hazardous waste 
quantify scales for radlonudides result 
in a risk equivalence between 
radionuclides and other hazardous 
substances. 

Mobilify of radionuclides in both the 
air and ground watermigration 
pathways is evaluated In the same way 
as mobilify for other hazardous / 
substances; that is, on the basis of the 
chemical and physical charaderistics of 
the radionuclide. Similarly, the 
bioaccumulation (and ecosystem 
bioaccumulation) potential factor is 
evaluated in the same Way for 
radionuclides as for other hazardous 
substances. The final rule dartfies that 
radionuclides should be scored for these 
fadors in all relevant pathways. 

The persistence fador in the surface 
water migration pathway has been 
modified so that radlonudides are 
evaluated solely on the basis of half-life, 
which for HRS purposes is based on 
both radioactive half-hfe and 
volatilization half-life. Sorption to 
sediments is not considered, nor are 
hydrolysis, photolysis, or 
biodegradation. Other than this change 
in the processes considered to estimate 
surface water half-life; the scoring of the 
persistence factor is die same for 
radionuclides as for other hazardous 
siibstances. 

The final rule extends to 
radionuclides the benchmark concept 
used throughout the HRS for weighting 
certain targets factor values. Measured 
levels of specific radionuclides at 
potential exposure points are compared 
to benchmark levels, and additional 
weight is given to targets subject to 
actual contamination (Levels I and 0). 
This approach for weighting target 
factors using benchmarks is similar for 
radionuchdes and for other hazardous 
substances, although both the specific 
benchmark values used for 
radlonudides and the-methods for 
deriving the values are different 
Benchmarks for evaluating radionuclide 
contamination parallel those used for 

other hazardous substances in diet 
available Federal standards and 
screening concentrations are used when 
applicable. At sites with both 
radlonudides and other hazardous 
substances, each radionuclide and other 
substance is evaluated separately. If no 
individual substance equals or exceeds 
its benchmark, the ratios of the 
measured concentrations to the 
screening concentrations for cancer for 
radlonudides and other hazardous 
substances are added. Radionuclides 
are not evaluated using screening 
concentrations for non-cancer effects. 

Specific benchmaric valties for 
radionuclides are in activify units 
instead of mass units, however, to 
reflect the appropriate measurement 
units for die level of radionudide 
contamination. Radionudide 
bendunarks include drinking water 
maximum contaminant levels (MCXs) 
for both the ground water and the 
surface water/drinking water threat 
pathways; Uranium Mill Tailings 
Radiation Control Act (UMTRCA) 
standards for the soil exposure 
pathway; and screening levels 
corresponding to 10~* individual cancer 
risk for inhalation or oral exposures, as 
derived from cancer slope fadors, for all 
pathways and threats bicorporating 
human health benchmarks. The 
radionuclide benchmarks are consistent 
with EPA's radionuclide risk assessment 
methods hi that they incorporate 
standard data or assumptions about 
contact/consumption rates for various 
environmental media and radiation 
dose-response, as well as the spedfic 
radionuclide's type of decay, decay 
energy, biological absorption, and 
biological haU-llfe. Furtheimore. 
radionudide benchmarks for the soil 
exposure pathway account for external 
exposure (i.e.. exposure to radiation 
originating outside the human body) 
from gamma-emitting radioactive 
materials m surfidal material as well as 
from ingestion, which is the sole basis 
for non-radioactive hazardous 
substance benchmarks for the soil 
exposure pathway, because CAtemal 
exposure from gamma-emitting 
radlonudides can be an extremely r 
important eJcposure route. 

F. Mobility/Persistence 

Ttie proposed rule added mobility 
factors to both the ground water and air 
migration pathways and modified the 
persistence factor in the surface water 
migration pathway to consider a greater 
number of potential degradation 
mechanisms. 

The Agency received a large number 
of comments critical of several aspects 
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of the ground water mobilify factor. The 
most common issues included: 

• Concern about the use of 
coefficients of aqueous migration to 
establish mobility values for inorganic 
cations and anions; 

• Suggestions that solubdlfy values, 
distribution coeffldents, and odier 
measures be used to estabUsh mobilify 
values for anions and cations; and 

• Requests that the same measures of 
mobilify be used for organics and 
inorganics. 

Criticism of the use of the coeffidents 
of aqoeoos migration focnsed on its 
obscurity; except for geochemists, few 
scientists are familiar with the measure. 
In respMise to these comments and 
because ooefiidents of aqueous 
migration are not available for all 
hazardous substances and 
radionuclides, the Agency decided to 
replace coeffidents of aqueous 
migration. 

The majorify of commenters stated a 
preference for using parametera related 
either to hazardous substance release 
(solubilify) or to transport (distribution 
coeffidents) as measures of mobilify. 
The ground water mobilify fador is 
intended to reflect the fraction of a 
hazardous substance expected to be 
released from sources, migrate through 
porous media, and contamhiate aquifers 
and the drinking water wells that draw 
from diem. Because mobilify is 
concerned with both release and 
transport, the Agency conduded that 
mobilify for all hazardous substances in 
ground water will be evaluated using 
both solubilify and distribution 
coefiident valDes. A default value is 
assigned when none of the hazardous 
substances eligible to be evaluated can 
be assigned a mobilify fador value 
based on available data. 

A number of commenters raised 
questions about the persistence factor hi 
the surface water migration pathway. In 
general, the commenters were divided 
between those who wanted more 
degradation mechanisms considered 
and those who believed the equation m 
the proposed rule for calcdating half-
lives was too complex. Several 
commenters suggested Including 
sorption of substances by sediments. 

In response to these comments, EPA 
has made several changes to the 
persistence factor. The free-radical 
oxidation half-life has been dropped 
from die equation used to calculate half-
life because the data on which its half-
life values are based are typically 
derived from ideal. laboratory 
conditions that differ greatly from 
conditions found in nature: few field 
validation studies have been conducted 
to provide a basis for extrapolating 

Qiese laboratory values to natural 
envuxmments. 'Thus, EPA concluded that 
mduding free-racUcal oxidation in the 
persistRnce equation restdted in an 
overemphasis of the influence of free-
radical oxidation as a degradation 
mechanism. For hazardous substances 
that sorb readily to particulates found in 
natural water bodies, the persistence 
equation as proposed overemphasized 
the hnportance <rf degradation 
mechsmlsms that occur in die liquid 
phase. Log Kn, the logarithm ot the n-
octonol-water partition coefficient, has 
been added to account for sorption to 
sediments. 

The Agency received several 
comments concemfaig the mobilify 
fedora in the air migration pathway. 
The most significant of the issues raised 
by commenten were: 

• Whether consideration of mobilify 
in both the likelihood of retease factor 
category and the waste charaderistics 
factor category counts mobilify twice; 

• Whedier the approach used hi the 
proposed rule properly reflected the 
dynapiics of releases of gases from 
sourees huto the atmosphere; and 

• Whedier the Thomthwalte P-E 
Index was sufficient as the sole measure 
of particidate mobilify and n^iether 
particle size riiould be induded 

In response to these arid other related 
stractural and air migration pathway 
comments, the Agency thoroughly re
assessed the adequacy of die mobilify 
factora in the likelihood of release and 
waste characteristics fador categories. 
Based on this review. EPA has made 
several changes to the mobiUfy factora 
m the final rule. In response to the 
"double counting" issue, the Agency 
believes there are differences between 
mobilify bl the context of likelihood of 
release and mobilify in the context of 
waste characteristics. The potential to 
release mobility factor is a measure of 
die likelihood that a source at a site will 
release a substance to the ain the waste 
characteristics mobiUfy factor, together 
with the hazardous waste quantify 
factor, is a measure of the magnitude of 
release. To highlight these differences, 
the names of the likelihood of release 
mobilify factors have been changed to 
gas (or particulate] migration potential 

bl response to comments on air 
migration pathway mobilify and 
structure, EPA reviewed gas and 
particulate release rate models to 
develop revised mobilify factors that 
improve evaluations of release 
magnitude and duration. The gas and 
particulate mobilify factors in the final 
rule are a result of that review. The gas 
mobility factor is based on a simplified 
release model and Is determined by the 
vapor pressure of the most toxic/mobile 

hazardous substance available for 
migration to the atmosphere at the site. 
The particulate mobilify factor is based 
on a sunplified fine-partide wind-
erosion model and reflects the combhied 
effects of differing whid q)eeds and soil 
moisture. Ana^ses Indicated diat soU 
moisture was dominant over both wind 
speed and partide size, which are 
essentially equal in effect Because of 
the comparative difficulfy of 
determining partide sizes bi an SI, a 
single partide size was assumed to 
apply to all sites. This constant particle 
s in value was factored into the 
simplified model yielding the fodor in 
the final nde. 

C. Observed Release 
The proposed HRS described how to 

determine whether an observed release 
was significandy above background 
levels based on multiples of detection 
limits and background concentrations. 

Some commenten stated that the 
proposed revisions treated observed 
release in an overly complex manner. A 
number of commenten. primarily from 
the minbig industries, were concerned 
about the consideration of backhand 
concentration in determining an 
observed release. (See Section III P 
below for a summary of dieir concerns 
and EPA's response,) 

As hi the proposed rule, observed 
releases may be established based on 
either dired observation or chemical 
analysis pf samples. In the case of direct 
observation, matnial (e.g^ particidate 
matter) containing hazardous 
substances must be seen entering the 
medium direcdy or must have been 
deposited in the medium. 

EPA has replaced the proposed rule 
criteria for establishing an observed 
release by chemical analysis with 
simpler criteria. In the final HRS, an 
observed release is established when a 
sample-measurement equals or exceeds 
the sample quantitation limit (SQL) and 
is at least three times above the 
background level, and available 
information attrihutes some portion of 
the release of the hazaiJous substance 
to the site. (The SQL is the quantify of a 
hazardoiis substance that can be 
reasonably quantified, given the limits 
of detection for the ine^ods of analysis 
and sample characteristics that may 
affect quantitation (e.g.. dilution, 
concentration).) When a background 
concentration is not deteded (i.e., below 
detection Umlts). an observed release is 
established when the sample 
measurement equals or exceeds the 
SQL Any time the sample measurement 
is less than the SQL, no observed 
release is established. Table 2-3 of the 
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final rate provides die criteria for 
determhdng when analytic sampling 
information is sufficient for establishing 
an observed release (or observed 
contaminadoo tai dw sod exposure 
padiway). The final ruk also provides 
procedures to be followed when the SQL 
is unavailable and defines various types 
of detectioo and quantitation limits in 
die context of die HRS. (See 12 J of die 
final rale.) 

H. Benchmarks 
SARA requires that C A give higlt 

priori^ to sites that have led to dosing 
of driiddttg water wells or 
contaminadoa of prindpal drinking 
water supplies. To respond to diis 
mandate, the proposed rule added 
health-based benchmarks to the ground 
water and surface water migration 
pathways; in iaddidon. eoolo^cal-bosed 
benchmarks were added to evaluate 
sensitive environments targets in 
surface water. In the proposed rule, 
population {actors were evaluated at 
Level I if a health-based benchmark had 
been exceeded. If actual contamination 
was present bnl the bendimaik was no) 
exceeded, populations were evaluated 
based on two levels of contaminatipn 
(i.e., Level Hand LevdM}. Senaitive . 
environments in the surface water 
migration pathway were evaluated 
based on two levels of actual 
contamination (exceeding benchmark or 
not exceecUng benchmark). Where 
several hazardous substances were 
present below bencfamarics, &e 
percentages of their concentrations 
relative to their benchmarks were added 
to determine which level was used to 
assign vahies. 

Of die commenters on diis issue, most 
supported EPA's pnqposal to give extra 
weighting to sites where meastned 
exposure-point concentrations exceed 
benchmaiks. One commenter who 
dissented suggested ^ving extra 
weighting to sites wiwre actual 
contamination is documented: 
documentation of an observed release 
(or observed contamination) would be 
the only criterion for assigning h l ^ r 
values to target fadois, mtd the 
relationship of the concentration of 
hazardous substances to benchmarks 
would not be used. The other dissenting 
commenter suggested diat B>A re
evaluate the role of health-based 
benchmarks in the HEIS because 
common sense, and other laws, will 
discourage people from drinking water 
contaminated above benchmark levels, 
and because evaluating this factor will 
entail large resource expenditures for 
marginal gains in discrimination. 

The final rule weights most targets 
based on actual and potential exposure 

to contamination across iS\ padiways 
and treats, including Aose for wfaidi 
benchmarks were not originally 
proposed, because EPA believes diat 
this approadi bbth improves die abiiify 
of die HRS to identify sites diat pose die 
greatest direat to human heeldi and die 
environment and increases the Internal 
consistency of die HRS, (See }{ 2.5, 
2.5.1. 2.5Z 3.3-li 3.3.2.4.1.2.3.1. 4.1.2.3Z 
4.1.3.3.1,4.1.3.3.2.4.1.4.3.1.4.2.2.3.1. 
4.2.Z3.2.4.2.3.3.1.4.2 J.3Z 4.2.4.3.1. 
5.1.3.1. S.1.3.2. %.X\. &3.2. &3.4.7.3.1. 
7 JJ!.) In the find rale, both die 
population fadors and the fadtirs 
reflecting die hazard to the nearest 
individual (or well or intake) are 
evaluated iia relation to health-based 
benchmarks in aU pathways. The 
senddve environment fador in die 
surface water environmental threat is 
wei^ted hi relation to ecologlcal-based 
benchmarks; hoWever. hn the soil 
exposore apd air migration pathways, 
the sensitive environment factor is. 
weighted simply on the basis of 
exposure to actual contamination, and 
no benchmarks are used. 

The Agency chose to use benchmarks 
in all padiways hi response to comments 
that spedficjJly suggested such a 
change; it is also responding to 
comments that the fOtS should better 
reflect relative risks and that the 
approadies in all'padiways should be 
consistent The Agency has conduded 
that the concerns siqiressed by 
commenten outwei^ the conoeros 
about uncertainties in the evaluation of 
sam]des collected in air and soil and 
about the lack of regulatoiy standards 
and criteria on whidi to base sod or sir 
benchmarks diat led the Agency not to 
indttde brachmaiks for those pathways 
in the proposed nde. In short EPA 
carefuify considered this point and 
conduded that the consistent 
api^catioB of behcfamarics across all 
pathways provides for the most 
reasonable use of data ^ven the 
purpose of the HRS as a screening tool. 

EPA generaify seleded specific 
criteria based on applicable or relevant 
and appropriate requirements (ARARs). 
exduding State standards, that have 
been selected for the protection of 
public health and the environment as 
outlined in die NCP (5S FR 8666, Mareh 
8,1990). In die HRS NPRM. EPA 
proposed to use MCLs, maximum 
contaminant level goals (MCLGs), and 
screening concentrations (SCs) based on 
cancer slope facton as drinking water 
benchmarks, and Food and Drug 
Administration (FDA) Action l«vels as 
benchmarics for the human food chain 
threat EPA also proposed to use 
Ambient Water Qualify Criteria 

(AWQC) as ecological-based 
benchmaiks for die environmental 
threat EPA received 21 comments from 
12 commenten on which benchmarks 
the HRS should use and whether 
additional information should be 
considered in establishine benchmarks. 
Opinion was divided on die use of 
specific fypes of benchmarics: diree 
commenten supported the use of MCLs: 
three did not "Two commenters 
supported die use of MCLGs, two 
opposed sudi use, and one suggested 
that EPA consider the economic hnpact 
of using the value of 0 (i.e.. the MCLG 
for a can^t^en) as a health-based 
benchmark. Two commenters suggested 
including relevant State drinkmg water 
standards, and one suggested induding 
concentrations based on RfDs. One 
commenter expressed concern that the 
current lack of water qualify standards 
for many substances might make the 
benchmark system meffective hi 
Identifying sites that pose a significant 
threat to human health. Two 
commenten suggested that carcinogen 
weight of evidence should be used in 
est^lishing SCs {e.g.. the individual risk 
level should be lower for a Class A 
carcinogen than for a Class B2 
carcinogen). Two commenten suggested 
considering other Important routes of 
exposure (e.g., inhalation of hazardous 
substances vcdatilized from water, or 
dermal contact with contaminated 
water) in establishiiig drinking water 
benchmarks. 

EPA conducted a number of analyses 
on qiedSc boidimaiks and on the 
modification of {adore to consider in 
establishing HRS benchmarics. As a 
restdt of public comments and these 
analyses, EPA has conduded diat the 
HRS is improved by induding 
concentrations based on nationaify 
uniform standards, criteria, or toxicify 
values as health-based or ecological-
based benchmarks hi all padiways and 
threats. EPA's conclusion is based on' 
several considerations. First the 
addition of benchmarks across all 
pathways and the use of ARARs for 
those benchmarks iit^oves linkages 
with the RI/FS process. That is, die HRS 
benchmarks will be those used most 
frequentfy during RI/FSs, end the 
additional points provided by equalling 
or excee^ng a benchmark will aid in 
identifying areas requiring follow-up In 
the RI/FS. Second, die intemal 
consistency of die HRS is improved by 
using benchmarks becanse 
concentrations measured at or above 
benchmark levels are treated in a 
parallel manner across all padiways. 
allowing more consistent and fuller use 
of the relatively costly sampling data 
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collected during the SL Third, the 
number of hazardous substancea for 
which at least one health-based or 
ecological-based benchmark is available 
is increased, allowing for more uniform 
assessment of sites nationwide. 

The benchmark criteria that the 
Agency has concluded are most 
appropriate foreach pathway and threat 
are Hsted below. As discussed above. 
EPA agrees with comments suggesting 
that benchmarks also be used in the soU 
exposure and air migration pathways 
and has seleded criteria for these 
pathways based upon die kinds of 
facton discussed above. While EPA 
believes the criteria for the soil 
exposure and air migration padiways in 
the final rale are appropriate, it is open 
to any comments &at membera of the 
pubUc may wish to submit regarding 
these criteria and spedfically solidts 
such comments at this time. EPA asks 
that any such comments be submltied 
on or before (30 days after the date of 
publication in the Federal Register). 

For the final rule; EPA has selected 
the following types qf benchmarks in 
each pathway and threat, subject to any 
revisioiis ui die criteria for afr and sod 
exposure that may be made in response 
to comments. (Benchmarks for 
radionuclides are discussed in Section 
in E of diis preamble.) 

• Benchmarics in die ground water 
migration pathway and the surface 
water drinking water threat indude 
MGLs, non-zero MCLGs, screening 
concentrations (SCs) for non-cancer 
effects based on RfDs for oral 
exposures, and SCs for cancer based on 
slope factors for oral exposures and 10~* 
Individual cancer risk (see Table 3-10). 
Because SCs based on RfDs and slope 
facton are used as drinking water 
benchmarks, MCLGs with a value of 0 
have been dropped as HRS benchmarks. 

• Benchmarks in the surface water 
human food chain threat include FDA 
Action Levels for fish or shellfish. SCs 
for non-cancer effects based on RfDs for 
oral exposures, and SCs for cancer 
based on slope facton for oral 
exposures and 10~* Individual cancer 
risk (see Table 4-17). 

• Benchmarks in the surface water 
environmental threat include AWQC 
and Ambient Aquatic Life Advisory 
Concentrations (AALACs); AALACs 
will be considered as they become 
available (see Table 4-22). 

• Benchmarks in the soil exposure 
pathway Include SCs for non-cancer 
effects based on RfDs for oral 
exposures, and SCs for cancer based on 
slope factors for oral exposures and 10"* 
individual cancer risk (see Table 5-3). 

• Benchmarks in the air migration 
pathway include National Ambient Air 

Qualify Standards. National Emission 
Standards for Hazardous Air Pollutants 
(NESHAPs) diet are expressed m 
ambient concentration uiuts, SCs for 
non-cancer effects based on RfDs for 
iidialation exposures, and SCs for .̂ 
cancer based on slope factora for 
inhalation exposures and 10~* individual 
cancer risk (see Table S-14). 

Several commenten suggested 
technical refinements for deriving 
health-based benchmarks. Aldiough 
qualifying information is useful and 
important and is, ha fact used 
extensively in the RI/FS process, the 
benefits of induding such information in 
the HRS must be balanced against its 
limited scope and purpose aa well as the 
limited data available to determine 
concentration at the point of exposure. 
Conseouendy, in the final rule: 

• All health-based benchmarks are 
setin reference to the major exposure 
concern for each pathway or threat (e.g., 
benchmarks in the air migration 
pathway are set in reference to 
inhalation only; benchmarks in drinking 
water, the human food chain threat and 
the sod exposure pathway are set hi 
reference to ingestion), except for 
radionuclides for whicdi external 
exposure is cdso considered in the soil 
exposure pathway; 

• All benchmarks are set in reference 
to uniform exposure assumptions that 
are consistent with RI/FS procedures 
(e.g.. water consumption is assumed to 
be two Uten per day; body weight is 
assumed to be 70 kg); 

• State water qualify standards and 
other State or local regulations are not 
Induded as benchmarks because they 
would introduce regional variation hi 
die HRS; 

• A hierarchy has been developed to 
provide a single benchmark 
concentration for each hazardous 
substance by pathway and threat; and 

• Qualitative weight-of-evidence is 
not used in deriving SCs for carcinogens. 

hi die NPRM, EPA requested 
comments on how many tien (levels) of 
actual contamination to consider when 
weighting populations relative to 
benchmarks (i.e., which of three . 
alternative mediods presented should be 
adopted). EPA received two comments 
on this issue and three related 
comments regarding the weighting 
facton for each level. One commenter 
supported Alternative 2 (i.e., use of two 
levels of observed contamination and 
one level of potential contamination). 
Another commenter suggested that 
Level n and Level in concentrations be 
combined to Include the range of 
contaminant levels above background 
but below health-based benchmarks. A 
third commenter suggested that the 

weighting fadon for each level be 
reconsidered. A fourth commenter 
suggested that Vtooo of a benchmark 
factor is inappropriate because it is 
excessively conservative and difficult to 
detect The fifth commenter suggested 
that because Level III represents 
concentrations with cancer risks below 
10~ *. populations exposed to Le vellQ 
concentrations should not be considered 

•in the population category of drinking 
water threats. 

EPA conducted a number of analyses 
on die subject of benchmark tien and 
has dropped Level III contamuiation. In 
the final rule. Level I contamination ia 
defined as concenfraUon levels for 
targets which meet the criteria for actual 
contamination (see { 2.5 of the final 
rule) and are at or above media-specific 
benchmark levels; Level 0 
contamination is defined as 
concentration levels for targets whidi 
eidier meet the criteria for actual 
contamlnaUon but are less than medla-
spedflc benchmarks, or meet the criteria 
for actual contamination based on direct 
observation; and potential 
contamhiation is defined as targets that 
are potentially subjed to releases (i.e., 
targets that are not assodated with 
actual contamination for that pathway 
or threat). The8e.three tien are used to 
assign values to both the nearest 
individual (or weU or intake) and the 
population facton. Aa a restilt of EPA's 
analyses of benchmark issues, the 
wei^ting assigned to Level I and Level 
n contamination has been changed end 
made consistent across pathways. For 
exainple. Level I populations are now 
multiplied by a factor of 10 in aU 
pathways. As hi the proposed nde. 
potentially contaminated popidations 
and nearest Individuals (or wells or 
mtakes) are distance or dilution 
weighted. 

The proposed rule summed the ratios 
of all hazardous substances to their 
individual benchmarks as a means of 
defining the level of actual 
contamination, and EPA requested 
comments on die appropriateness of this 
approach to scoring multiple substances 
detected in drinking water. Of the 10 
comments in response to this proposal 
nine strongly opposed the proposed 
approach, particiularly when appUed to 
drijnking water standards (i.e.. MCLs). 
MCLGs, and noncarouiogens. One 
commenter supported the proposed 
approach. 

EPA has decided to retain the 
summing of ratios of hazardous 
substances to tiieir individual 
benchmarks, but in a modified form. The 
final rule sums measures of carcinogenic 
and noncarcinogenic effects separately; 
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concoitradons specified in regulatory 
limits (e.g.. NAAQS. MCLs. or FDA 
Action Levels) are not induded in the 
summing algorithm. EPA recognizes diat 
a more predite estimate of relative risk 
woidd be obtained by summing the 
ratios of hazanknis substances to thdr 
individual RfD-based conoentratioifB by 
segregating substances according to 
major effect, target orgain. and 
mechanism of action. In fact, such a 
segregation Is recommended daring the 
RI/FS. However, health-based 
benchmarks a n used in the HRS to 
provide a higher weight to populations 
exposed to hasardous substaaoes at 
levels that might resoh in adverse health 
effe(:ls. As a consequence. EPA believes 
that use of the sommed ratios of 
hazardous substances wdthin padiways 
and diteats to their individaal RfD-
based benchmark levels is appropriate 
for the screening purpose of the HRS. 

EPA proposed and solidted comments 
on a range of IV* to 10~^ for individual 
cancer risk levels of concern in 
establishing levels of actual 
oontaminadon with rasped to healdi-
based bendunarks. VPfi. received eight 
comments concerning this risk range. 
Four commenters suggested restricting 
the range to 10^* to 10"*. primarily 
because this range woidd be consistmt 
with risk levels identified in the NCT 
and used by odier ^ A regulatory 
ptopoms. Three commenten said the 
SCs for cardnogens should be die 10^* 
individual cancer ride level. One 
commenter stated diat 10~* to 10"' 
generally is die risk range conddered for 
Superfund response.The final rule 
defines only two levels of actual 
contamination: significandy above 
badcground and equal to or iabove 
benchmark, and significantfy above 
background but less than benchmark. 
When an applicable or relevant and 
appropriate requiremoit does dot exist 
for a carcinogen, EPA selects remedies 
resulting ia cumulative risks diat fell 
within a range of 10~* to 10"* 
incremental individual lifetime cancer 
risk based on the use of rdiable cancer 
potency infotmatioii. EPA has selected 
the l(r* screening risk level in defining 
the HRS benchmark level for cancer risk 
because it is the lower end of the cancer 
risk range (le., 10"* to tor*) identified in 
die NCP and used by other EPA 
regulatory programs. 

Two commenters objected to 
assigning releases of substances with no 
benchmarks to Level 11 as a default 
value. Onie suggested assigning 
unlcnowns to Level III because 
substances that are frequently released 
or are known or suspected to cause 
health problems are studied before 

those diat are not The other objeded 
because "the absence of data is not 
data." 

Because EPA has dedded to adopt a 
bendiinark system incorparatlngonfy 
two levels of actual contamlnaUon, tihe 
default level is Level D. If hone of die 
hazardous substances eligible to be 
evaluated at a samplhig location has an 
appUcable bendiiiiark,.but actual 
contamination has been established, die 
actual contamination at die location Is 
Bssi^ed to LevellQ. 

I. VseFoctara 

The proposed HRS included facton to 
assign values to uses of potentiaUy 
affiected resources fai the three migration 
pathways: ground water use (drinkbig 
water and other) in the around water 
migration pathway, driuing water and 
other use and fishery use in die surface 
water migration pathway, and land use 
m the air migration pathway. 

EPA received a number of comments 
on eadi of these factors. The 
commenten raised spedfic objections to 
distinctions drawn among various 
potential uses and to the weights 
assigned to those uses. For example, for 
the ground water use fador. some 
commenten asserted diet the HRS 
sliould not delineate between private 
and public water supply contamination. 
For the surface water use factors, a 
comment« recommended a range of 
assigned values for irrigation of 
commerdal food or forage crops 
because of variations In rates of uptake 
of hazardous substances. For the land 
use factor, two cmilmtenten urged giving 
9'eater consideration to institutional 
land use becanse of die sensitive 
populations that wdidd be exposed. 

Partly in response to diese comments, 
and in an effort to sim r̂flfy die HRS. 
EPA has substantiaify revised the 
method of mcorporating resource use 
information in targets rador categories. 
The field test indicated that collecting 
dataoneach of the'usefactcns urvolved 
considerable effort at many sites. In 
addition, because of weighthig factora 
applied to potentiaUy cootaminated 
populations, at sites with no actual 
contamination, use fricton were 
contributing more to the targets value 
than were large populations. As some 
commenten pointed out the use facton 
mixed concerns abolut human health 
with concerns about the value of the 
resource and, therefore, were partially 
redundant with population fadors. To 
avoid redundancy with human health 
concerns as evaluated through the 
population fador, EPA has made major 
changes in how resour^ oses are 
evaluated and scored in the final rule. 

In each migration pathway, the use 
fadon have been replaced bv ai 
resources fador that assigns values to 
resources appropriate for the padiway. 
In addition, a resources fador has been 
added to the sod exposure pathway. The 
resources factor for a pathway is 
assigned a maximum of five points if 
any of the resource uses for that 
pathway exists widiln the target 
distance limit bi the ground water or 
surface water migration pathway, within 
one-half mile of a source in the air 
migration pathway, or within an area of 
observed contamination in the soU 
exposure patfa%vay. If none of the uses 
exists, &e factor is assigned a value of 
a 

The resources factor in the ground 
water migration pathway assigns a 
value of i> for wdls supplying wat«r for 
irrigation of commerdal food or 
commerdal forage crops (five-acre 
minbnum). watering of commerdal 
livestock, as an int^redient in 
commerdal food preparation, or as a 
supply for oommercial aquacnlture or for 
a major or designated water recreation 
area (excluding drinking water use}—for 
example, water parks (see { 3J;.3). A 
value of 5 Is also assisted if the water in 
the aquifer is usable for driiddng water, 
but not used. 

' The resouroes factor in the drinking 
water threat of the surface water 
migration pathway assigns a value of 5 . 
if the smface water is desigoated by a 
State for drinkiiig water use but not 
used, or is usable but not used for 
drinking water. In addition, points may 
be assigned for intakes sundying water 
for irrigatioa of commerdal food or . 
commerdal forage crops (five-acre 
minimum), watering of commerdal . 
livestock, as an ingredient in 
commercial food preparation, or if the 
water body is used as a major or 
designated water recreation'area (see 
S 4.1.2 J.3). The fishery use fador has 
been deleted to avoid double-counting 
of fisheries. 

In the afr migration pathway, the 
resouroes factor is assigned a value of 5 
if there is commerdal agriculture or 
commercial silviculture, or a major or 
designated recreation area within a half 
mile of a source (see S 6.3.3). The 
distance of one-half mile for the 
agricidtural sUvicultoral and 
recreational areas was determined by 
the distance weighting facton for the air 
migration pathway, which reflect the 
rapid dimiiiishing of air contaminant 
concentrations beyond one-half mile 
bom a source. Therefore, resources 
beyond ttiis distance are not considered 
in this pathway. 
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A resQuroLs^actpr has also been 
added to.the resident, population threat 
of the sod. exposure pathway. The factor 
is assigned a value of 5 if there is 
cominerdal agriculture, commerdal 
silvlcultiire, or commercial livestock 
piroduction or grazing on an area of 
observed contamination at the site. 

/• Sensitive &ivironments • " 
The proposed rule expanded the list of 

sensitive environments considerably 
and. for the surface water and afr 
pathways, counted all sensitive -
environments within die target distance 
limit ta&er dian just die one widi die 
hif^est assigned valtte:'for die SoiU 
exposure pathviray, oidy the smisiSVe 
environment assigned me highest value 
was counted. Poteiitially contombiated 
sensitive environments were distance/ 
dilution wcaghted: bi ̂ e surface water 
environmental threat actual 
contamination of sensitive environments 
was evaluated on the basis of 
ecological-based benchmarks; 

EPA received relativefy few 
comments on issues related to sensitive 
enviroiiments. However, partidpaiits in 
the field test requeisted clarification of 
three categories of sensitive 
environments bivolving spawning areas, 
migratory pathways, and feeding areas 
critical for the mabitenance of a fish 
species within a river system, coastal 
embayment.'or estuary, hi particular, 
critical migratory pathways and feeding 
areas Were difficult to identify and 
aeemedio provide Utde discrimination 
among surface waten in some areas of 
the countiy. 

EPA has redefined larltica} spawning 
a eas to mdude shellfish beds, and has 
limited the areas to those used for 
intense or concentrated spawning by a 
given spedes. Critical migratory 
pathways and feedmg areas have been 
combined into a single category and ' 
limited to anadromous fish (i.e., fish that 
ascend from the ocean to spawn), which 
face special problems in migrating 
substantial distances between the ocean 
and their spawping areas. These feeding 
areas are further restricted to onfy those 
areas in which the fish spend extended 
periods of time. Examples uidude areas 
where juveniles of anadromous spedes 
feed for prolonged periods (e.g.. weeks) 
as they prepare to migrate from fresh 
water to the oceani and holding areas 
along the adult migratory pathways. 

Terrestrial areas used for breecling by 
large or dense aggregations of 
vertebrates (e.g., heron rookery, sea lion 
breeding beach] have been added to the 
list of sensitive environments to paraOel 
the spawning areas listed for fish 
species. Water segments designated by 
a State as not attaining toxic water 

qualify, standards have been removed 
because these environments are already 
degraded, and diiis are not analogous to ' 
the other sensitive environments listed. 
Also, the assigned value for State ..̂ _. 
designated areas for protection or 
mabitenance of aquatic life has been 
changed from 60 points to 5 points (see 
Table 4-23 in final nde) to be consistent 
widi the points assigned under the 
resouroes fador for State designated 
areas for drinking water use. 

hi response to public comment. 
National Monuments have been added 
to the 100-pobit category on the list of 

. teirestried sensitive environments 
considered under the SoU exposure 
pathway. '"State designated natural 
areas" and."partiddar areas, relatively 
smaU in dze, bnportont to the 
mabitenance of unique biotic 
communities" were also added to the 
hst of terrestrial sensitive envbonments 
in response to pubUc comment These 
letier two categories were already 
considered in the afr and surface water 
pathway evaluation of sensitive . 
environments. (See Table 5-5.) 

The inethod for evaluating wetlands 
has been revised. portiaUy because, 
parttdpants in the field test had 
difficulfy identlfybig discrete wedaiids. 
Some wedands were patchy land could ' 
be dassified as one large or many smaU 
wedands. Other wedands were dUvided 
by rivers or roiads. or changed from one 
type of wedand to another, making it 
undear whedier more than one wedand 
should be counted. "To eliminate these 
difficulties, wedands are nOw evaluated 
on the basis of size and level of 
contambiation. In the air migration 
pathway, wedands are evaluated based 
on acreage and level of contamination 
(see S 6.3.4); in the surface water 
migration pathway, wedands are 
evaluated by linear frontage along the 
surface water hazardous substance 
migration path and level of 
contamination (see S 4.1.4.3.1). 
Distinguishing among wedands on the 
basis of size and level of contamination 
should improve the discrimina ting 
abUity of die sensitive environments 
factor. In the drier portions of the 
country, where even sinall wedands 
(e.g., prairie potholes) are very 
important smaU wedands may also 
quaUfy as "particular areas, relatively 
small m size. Important to die 
maintenance of unique biotic 
communities." 

Sensitive environments other than 
wedands are not evaluated on the basis 
of size for several reasons. Most other 
HRS sensitive environments tend to be 
less common and less widely distributed 
nationally than wetlands (e.g., see EPA's 
1989 Field Test of the Proposed Revised 

HRSi and. therefore, theb numben and 
boundaries tend to be easier to identify. 
In addition, the value of many sensitive 
environments is independent of size; for 
example, the size of a critical habitat of 
an endangered species may vafy solely 
due to die type of spedes present, 
Fiirtheimore, potential or actual 
contamination of even a small portiop of 
many sensitive environments—for. 
example, a wUdlife refoge—tends to be . 
viewed as unacceptable. 

An ecosystem bioaccumulation 
potential fador has been added to the 
waste charaderistics factor categoiy of 
the surface water environmental threat 
in response to comments that hazardous 
substances that demonstrate an abUlfy 
to bind to sediments and/or to ' 
bioaccufflulate (e.g., PCBs, mercury) tend 
to poSe the greatest long-term threats to. 
aquatic organisms. The accumulation of 
hazardous substances in the aquatic 
food chain can result in advene effeds 
in aquatic spedes and in odier animals 
that ingest aquatic spedes (e.g., 
waterfowl). The ecosystem 
bioaccumulation potential factor dlffen 
slighdy from the bioaccumulation 
potential fador in the human food chain 
threat primarily in that all BCF data are 
considered in deriving it and not just 
BCF data for human food chain -
orgaidsms. 

The EPA ambient aquatic life 
advisory concentrations (AALACs) have 
been added to the data hierarohy used 
to assign die ecosystem toxidfy value 
(see S 4.1.4,2.1.1). The Natiiral Heritage 
Program alternative sensitive 
environment rating facton have been 
removed frcm the rule because of . 
problems that arose during die field 
tests; field test partidpants found that 
the availabilify of mformadon varied 
substantially among States. However, a 
Nahiral Heritage Program Data Center 
can assist in identifying many of the 
sensitive envfronment types listed in 
Tables 4-23 and 5-5. 

K. Use of A vailable Data 

A number of commenten stated that 
aU avadable dala should be used when 
scoring a site. Several dted the tiered 
approach to hazardous waste quantify 
as a model that could be applied to 
odier factora. Under this method,-where 
data are available, diey would be used; 
where data are not available, defaults or 
more generalized approaches would be 
applied. Several commenten 
specifically suggested using this 
approach for ground water flow 
direction and for scoring mining sites. 
These commenten argued that it would 
be less expensive and time-consuming 
to use available data when scoring a site 
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than to wait until die remedial 
investigation to consider the additional 
information. 

EPA considered modifying die HRS to 
allow die use of additional data, but 
determined that further expanding the 
HRS to account for varying levels of 
data availabUify Is Inconsistent widi the 
HRS's role as an IniUal screening tool 
Adding tien to various factors to 
accommodate the use of aU avadable 
data woidd make die HRS considerably 
more difficult to apply and could lead to 
substantial inconsistehdes in how sites 
are investigated and evaluated.'EPA 
Regions-and States would have to 
determbie. for each set of data 
presented, whether the data qualify was 
good enough for the data to be 
considered. Debates over.dedsions on 
data quaUfy could delay scoring end. 
ultimately, delay deonup at sites. 
Therefore, the Agency believes diet the 
Ibnited use of tien bi the final HR8̂  
rei»esent8 a reasonable fradeoff 
between the need to limit the 
complexify of the system and the desire 
to accommodate risk-related 
information that is generaUy outside the 
scope of a site inspection. 

L Ground Water Migration Pathway 
The proposed rule induded a number 

of significant changes bi the ground 
water migration pathway: new 
hydirogecdogic facton were added; 

populations were, distance weighted 
unless exposed to actual contamination: 
a maximaUy exposed hidivldual (MEI) 
factor was added; die target distance 
Umlt was extended: a mobUify factor 
was added and combined widi toxicify; 
and a wellhead protection area factor 
was added. Figure 5 shows the proposed 
ground water migration pathway and 
the final rule pathway. 

Ground water flow direction. Neither 
die original HRS nor the proposed HRS 
direcdy considered ground water flow 
direction in evaluating targets. The 
proposed HRS Indirecdy considered 
ground water flow direction by 
weighting populations based on actual 
and potential contamination of drinking 
water weUs. 

EPA received 50 letten from 40 
commenten on this issue; 27 letten 
responded to the ANPRM. 21 to the 
NPRM, and two to the field test report 
Commenten biduded eight States, three 
Federal agendes, the mining, petroleum, 
chemical and cement industries. 
utiUties, and professional engineen. The 
commenten supported the consideration 
of ground water flow direction data, at 
least bl some drcumstonces. Numerous 
conunenten urged the use of ground 
water flow direction data when they are 
either avadable or easUy obtained. They 
suggested several methods to 
incorporate flow direction, induding: 

• Considering use of a radial impact 
area when directional release routes can 
be determmed. Only a half drcle with a 
three-mile radius for the downgradient 
portion (and a half-mile radius for the 
rest of the drcle) should be considered 
when scoring; 

• Differentiating between upgradient 
and downgradient areas usbig . 
topographic maps, evaluating water 
levels at weUs, and noting the presence 
of major surface water bodies; -

• Expending the effort to obtain 
accurate data and considering selected 
upgradient locations as a precaution 
against unantidpated anomaUes; 

• Excluding drinking water wells 
where analytical data prove no 
contamination is present 

• Having a "professional" review 
available information and conduct a site 
visit: 

• Using avadable flow direction data 
and developing reglonaUy based 
defaults when no data are available: 

• Installing piezometen to determine 
flow direction in die PA/SI phase and 
when no ground water flow'data are 
available: 

• Incorporating ground water flow 
direction into the "depth to aquifer" and 
"distance to nearest weU/populatton 
served" scores; and 

• Affording responsible parties the 
opportunify to determine flow direction. 
etUING OOOC (MO-SO-M 
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Commenten suggested that data on 
ground water flow are either reac^ly 
available or can be easUy obtained at 
reasonable cost and are no more 
impredse than other aspects of the HRS, 
Some commenten stated that the level 
of effort required to estimate the 
direction of ground water flow is no 
greater than that required to determine 
other hydrogeologic parameten in the 
HRS, 

EPA reviewed a range of options for 
considering ground water flow direction 
bl evaluating targets. For die reasons 
discussed above under "Use of 
Available Data," the Agency dedded 
that it was not feasible to adopt a tiered 
approach fai the targets facton for 
evaluating ground water flow direction. 
EPA does not agree diat increased 
accuracy warrants the increased 
complexify of accounting for ground 
water flow direction, because diis level 
of accuracy is not required for a 
screening tool that is bitended to assess 
relative risk. This level of accuracy, 
however, is needed to determine die 
extent of remedial action and, therefore, 
is appropriate at the time of the RI. 

EPA disagrees with the argument that 
determining ground water flow direction 
is no more difficult than determming 
odier ground water facton. Aquifer 
intercoimections and discontinuities as 
weU as hydraidlc conductivify and 
depth to aquifer, which are evaluated in 
the final rule, are geologic features that 
are unldcely to change over the short-
term In contrast ground water flow 
direction can be influenced by facton 
such as seasonal flows and pumping 
from weU fields. In addition, the ground 
water flow direction may be different in 
each aquifer at the site, and the 
direction of hazardous substance 
migration Is not always the same as the 
direction of ground water flow. 
Therefore, data on ground water flow 
dbection would need to be considerably 
more extensive than would the data 
required to document the other 
hydrogeologic facton. EPA notes that bi 
the final rule, many of the other 
hydrogeologic facton considered have 
been simplified and the sorptive 
capacify factor has been dropped. EPA 
also notes that ground water flow 
direction was not identified bi SARA as 
a portion of the HRS requiring further 
examination, even though ground water 
flow direction was not considered in the 
original HRS and the Agency had 
received critidsm similar to the above 
comments prior to enactment of SARA. 

Although the Fmal rule does not 
consider ground water flow direction 
directly in evaluating targets, it does 
consider flow direction indirectly in the 

method used to evaluate target 
populations. If wells have npt been 
contandnated by the site, as the 
commenten assume upgradient weUs 
would not be. the popumtion drawing 
from those weUs is distance weighted 
and. thus, populations drawing &om the 
wells would nave to be substantial 
before a large number of points could be 
assigned. Moreover, in addition to 
providing a measure of the population at 
risk from the site, die target factors 
afford a measure of the value of the 
ground water fesoiiroes bilhe area of 
the site and of the potential need for 
expanded uses of die ground water. 

Aquifer interconnections. Aquifer 
intereonnections fadlitate the transfer 
of ground water or hazardous 
substances between aqulfen. The final 
rule spedfies that if aquifer 
interooimections occur writhln two miles 
of the sourees at the site (or withbi areas 
of observed ground water contamination 
attributed to sources at the site that 
extend beyond two miles from the 
sources), the intercbnneded aqulfen are 
treated as a sbigle aquifer for die 
purposes of scoring die site. Hius. for 
. example, when an observed release to a 
shaUow aquifer has been Identifled, 
targets using deeper aqulfen 
biteroonneded to the shaUow aquifer 
are induded in the evaluation of the 
combined aquifer, "this approach is 
common to die original as weU as the 
revised HRS. 

In practice. EPA has found that 
studies bl the field to determine whether 
aquifen are Intercoimected bi the 
viclnlfy of a site wlU generally require 
resources more consistent widi remedial 
investigations than Sis. espedally where 
bistaUation of deep weUs is necessary to 
conduct aquifer testing. Thus, EPA has 
in the past relied largely on existing 
information to make such 
determinations and the Agency finds it 
necessary to continue that approach. 
Examples of die types of biformation 
useful in identifying aquifer 
interoonnections were given in the 
proposed r le. This biformation includes 
literature or weU logs indicating that no 
lower relative hydraulic conductivify 
layer or confining layer separates the 
aqulfen bebig assessed (e.g., presence 
of a layer with a hydraulic conductivity 
lower by two or more orden of 
magnitude); UteraUire or well logs 
indicatmg that a lower relative 
hydraulic conductivity layer or confining 
layer separating the aquifera is not 
continuous through the two-mile radius 
(i.e., hydrogeologic interconnections 
between the aquifera are identified): 
evidence that withdrawals of water 
from one aquifer (e.g.. pumping tests, 

aquifer tests, weU tests) affect water 
levels bl anodier aquifer and observed 
migration of any constituents firom one 
aquifer to another within two miles. For 
diis last type of information, the 
mechanism of vertical migration does 
not have to be defined and the 
constituents do not have to be 
attributable to the site bebig evaluated. 
Other mechanisms that can cause 
tnteroonne.ction (e.g., boreholes, minbig 
activities, faults, etc.) wiU also be 
considered. WhUe the descriptive fext 
has been removed from the ride, the 
approaches mentioned in the proposed 
rule WiU be used in making aquifer 
biterconnecdon determbiations. In 
general, EPA wdl base such 

' determinations on the best biformation 
avadable; in the absence of definitive 
studies and where costs of field studies 
are prohibitive, the Agency wiU rely on 
expert opbiion (e.g.. U.S. Geological 
Survey staff or State geologists). In the 
absence of such biformation. EPA 
assumes that aquifen are not 
interconnected. 

Ground water potential to release 
factors. EPA proposed replacing the 
depth to the aquifer of concern and 
permeabilify facton of the original HRS 
with depth to aquifer/hydrauUc 
conductivify and sorptive capacify 
factors. EPA received more than 75 
comments on these facton, bi addition 
to general comments on evaluating 
ground water potential to release in 
response to the ANPRM. 

Several commenten supported 
consideration of depth to aquifer in 
evaluating the ground watermigration 
pathway. One commenter stated that 
use of a depth to aquifer/hydraulic 
conductivify matrix, which was 
bitended to reflect travel time to ground 
water, was an Improvement over 
considering these two parameters 
individually and additively. Concerns 
were raised, however, about how to 
determine depth to aquifer. In addition, 
commenters stated that the two-mile 
radius for evaluating hydrogeologic 
facton should be extended to four miles, 
while others commented that the 
distance should be measured from 
vertical pomts as near to the source as 
possible. 

Commenters generally supported die 
proposal to include hydraulic 
conductivity, although many believed 
that the proposed method was too 
complicated: several commenters 
suggested that the single least 
conductive layer(s) should be used. 
Another concern was the lack of data 
for determining hydrauHc conductivity. 
One commenter stated that unless data 
can conrirm that the geologic strata 
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extend throughout the entire area of a 
site, assigning a hydraulic conductivify 
value is highly questionable. 

Some commenters offered alternative 
approaches to evaluating hydraulic 
conductivify. lliese induded repladng 
the proposed method with: 

• Assigned "confidence levels" tied to 
professional estimates based on regional 
data and |ndgment: 

* Consideration of actual travel time 
in the unsaturated zone: or 

• An assumption of maximum ' 
hydraulic conductivify among the 
various geological layen below die site. 

More than 20 comments were received 
on the sorptive capadfy foctor, but diere 
was hide consensus among the 
commenten. A nuinber of commenten 
agreed that the factor should be added, 
but stated that the approach was not 
detaded enough and that more waste-
and dte-specuic information should be 
required. Other commenten agreed that 
the factor was an improvement, but said 
that sorptive capadfy should be 
dropped because the waste- and site-
specific biformation needed for an 
accurate evaluation caimot be collected 
during a screening process. Others said 
that b was too complex as proposed and 
should be dropped. 

Based on diese comments and die 
field test results, EPA examined die 
depth to aquifer/hydraidic conductivify 
and sorptive capadfy facton. The 
examination showed that die lowest 
hydraulic conductivify layer(s) 
accounted for almost aU of the fravel 
time to the aquifer if a.one-foot or diree-
foot minbnum layer thickness was used. 
Accordin^y. In the final rale, die depdi 
to aquifer/hydraulic conductivify factor 
has been replaced with a simpler factor, 
travel time, which is determined using a 
matrix of the hydraulic conductivify and 
thickness of die lowest hydraulic 
conductivify layer(s) with at least a 
three-foot diickness. (See $ 3.1.2.4 and 
Table 3-7 of die final rule.) 

To conform with the change limiting 
the travel time factor to the least 
conductive layer(s), and to meet die goal 
of simplification, a change to the 
sorptive capadty factor was necessary. 
The proposed nde evaluated this fador 

usbig aU layen between the source and 
the aquifer. In reexamining this fador, 
EPA conduded that depth to aquifer Is 
one of the major parameten affecting 
total sorbent content at least within the 
HRS ranges for the factor. Depth to . 
aquifer (uso bidirecdy reflects 
geochemical retardation mechanisms 
because, aD else being equal, the effect 
of these retardation mechanisms 
increases as the depth to aquifer 
mcreases. At die field test sites, using 
only die layeits) of lowest hydraulic 
conductivify decreased die calculated' 
sorbent content between 10 fful 99 
peroent For these reasons. EPA has 
dedded to replace the sorptive capadfy 
factor with a depth to aquifer fector. 
(See § 3.1,24 and Table 3-S of die final 
nde). 

M. Surface Water Migration Pathway 
The proposed rule made major 

changes to the evaluation of releases or 
threatened releases to surface water. 
The pathway was divided into four 
threats: drinkiiig water, hummi food 
chain, recreational use, and 
environmentaL Other changes biduded 
consideration of flood potential; revision 
of potential overland flow: addition of 
dilution weights for potentiaUy 
contaminated populations; extension of 
the target distance limit to 15 utiles; 
revision of thepenistence factor to 
consider more degradation medianisms; 
addition of a bioaccumulation factor for 
evaluation of hiunan food chain 
toxidfy/penistence and populations; 
addition of ecosystem toxidfy to 
evaluate the environmental threat: and 
addition of a maximaUy exposed 
individual fador (MEI) factor to the 
drinkbig water dueat. Figure 6 shows 
the proposed rule and the overland 
flow/flood migration component of die 
surface vvater migration pathway bi the 
final rule. 

Recreational use threat SARA stated 
that the HRS should consider threats to 
surface water used for recreation and 
drinking water, and the proposed HRS 
included a recreational use threat bi the 
surface water migration pathway. A 
number of States, several companies 
and trade associations, and two Federal 

agendes Identified problems with the 
proposed recreational use threat.. Some 
commenters objeded to weighting it as 
heavily as the drinking water threat 
while othere suggested that evaluating 
the threat was too compUcated for use 
in a screening tool. Many commenten 
said that proposed mediods for 
assigning values to recreation areas 
were too broadly drawn and that a 
Umlted number of recreation areas 
should be considered. Two commenten 
suggested using actual attendance data, 
and one commenter suggested that 
recreational uses be considered fai other 
pathways as wdl. 

EPA's field test indicated diet the 
recreational use threat evaluation was 
too complex for HRS puiposes and. at 
the some time, was not very accurate. 
Several field test partidpants 
commented that the recreation target 
population was difficult to evaluate and 
that the approach for detetmlning 
population was inaccurate and tbne* 
consuming. In addition, the population , 
fador did not provide meaningful 
discrimination among sites. "The 
proposed rule used the physical 
diaraderistics (e.g., capital 
hnprovements) of a recreational site as 
the basis for determining the distance 
lunit used to evaluate population, but 
because major and minor sites may 
have the same types of capital 
Improvements (e.g.. boat ramps, picnic 
fadlities). the same distance limit could 
be assodated with a minor recreation 
area and a inajor recreation area. The 
alternative approach would be to 
require actual use data to evahiate 
taigets: however, site-spedfic 
population data are not available for 
many recreation areas, making it 
difficult to obtain accurate estimates of 
the population at risk. The target 
distance limits, which ranged from 10 to 
125 mUes, also contributed to the 
problems with evaluatbig targets. The 
Agency mvited comments on refining 
these calculations; no alternative 
ap^ -oaches were suggested, and EPA 
did not identify viable alternatives. 
BixaMtcooE cs«D-ea-M 
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Figure 6 
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Figure 6 

Surface Water Migration Pathway -
Overland Flow/Flood Component 
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• 

EPA is also concerned dial many 
qualities of recreation areas (e.g.. 
uniqueness, attradiveness, value) 
cannot be readily quantified or 
measured, which poses significant 
problems for a screeiiing teoL Therefore, 
the recreational use direat has been 
removed from the final rule. Instead, 
factors related to recreational use are 
beuig induded in the assessment of 
resoioce (adore in dte air, sisface 
water, and ground water migration 
patfawsys. (See the discussion ot 
resoulces tacton above and t S 3,3 J, 
4.1JL3w3.4^.^3.9. and 6.3.3 ot die rule.) 
Recreatioaal use is alao a major 
component of the evaluation of the 
attracttveoesa/accesaiMlHy factor in the 
soil exposure pathway (see I SuS.1.1 at 
the rule). 

Human food chain. SARA requires 
that EPA consider "die damage to 
nahiral resources which may affed the 
human food chain * * *" Accordwgly, 
the surface water mlgratioD, padiway of 
the proposed rule induded evaluation of 
threats to hiunan health via the aquatic 
food diain. 

A number of commenters suggested 
that terrestrial food diain threats should 
also be evaluated because most of the 
food eaten in die Um'ted States 
originates on land, and the terrestrial 
human food diain is, therefore, more 
important dian the aquatic human food 
chain. Commenten specifically stated 
that die HRS should account for human 
food diain threats involving irrigated 
crops, livestock, and game animals. Chie 
commenter stated that die SARA 
mandate would not be fulfilled if only 
aquatic human food chain threats were 
evaluated. 

After conducting an hrvestigation into 
possible methrds. EPA determined that 
it would not be practical to indude a 
separate evaluation of terrestrial human 
food chain threats m the HRS. The 
terrestrial food chain ia more complex 
and site-specific and is less understood 
than the aquatic food chain, and its 
assessment requires considerably more 
data. These factors render evaluation of 
die relative risks associated with the 
terrestrial human food chain well 
beyond the capability of a screening 
system such as the HRS. The final rule, 
therefore, does not separately evaluate 
terrestrial human food chain threats. 
These threats are. however, considered 
indirecdy under the resources target 
components in the air migration 
pathway, ground water migration 
pathway, soil exposure pathway, and 
drinking water threat portion of the 
surface water migration pathway. 

The proposed rule required the 
estimation of bioaccumulation 
potentials for hazardous substances 

posing threats via die human food chain.' 
Oiie commenter stated that the 
estimation of bioaccumulation 
potentials requires excessive time and 
resources, aiid that this step should be 
dropped fitim the HRS. 

EPA disagrees and considers the 
bioaccumulation potentials of hazardous 
substances to be among die most 
imporiant taicXan determiniim die degree 
of human health tiireat posed by 
substances via die human food chain. 
Substances 'diat do not bioaccumulate 
pose less of a diieat via die human food 
diain than substances diat 
bioactmmulate, all else l>elng equal. 
Conversely, substances with high 
bioaccnmuladon' potentials can pose 
very significant threats via die human 
food chain even if diey are only 
moderately toxic, m are present in 
modest quantities. EPA believes diat 
compdlng,bioaccumidation potential 
tables will reduce die effort and 
resources required to score this factor. 

EPA received several comments 
stating that bioaccumulation potential 
was not given sutRcient wei^t in the 
evaluation of human food chain threats. 
EPA evaluated die use of 
bioaccumulatioh potential during die 
field test and detennhied that there was 
considerable uncertainty related to this 
fador. in part because oif major 
^fferences in uptake assodated with 
different species in different 
environments. In addition. 
bioc«»c«itiation values have been 
computed for only a few species for 
most substances, bi light of this 
uncertainty. EPA decided that 
bioaccumulation potential should not be 
^ven additional weight in the HRS. In 
addition, as part of the structural 
changes discussed in Section m 8, the. 
bioaccumulation potential fador vras 
moved bxMU the targets foctor category 
to the waste diaraderistics factw 
category ao that it is evaluated 
conslstendy with the other waste 
characteristics factors that reflect 
exposure. As part of these changes, the 
use of the bioaccumulation potential 
factor in selecting the substance posing 
the greatest hazard also has been 
modified. 

The final rule broadens the definition 
of actual contamination of the human 
food chain by modifying one criterion 
and adding a new criterion defining 
actual contamination. The proposed rule 
defined a fishery as actually 
contaminated if (1) the fishery was 
closed as a result of contamination and 
a substance for which the fishery was 
closed had been documented in an 
observed release fromjthe site, or (2) a 
tissue sample from a human food chain 
organism from the fishery was found to 

contain a hazardous substance at a 
concentration level exceeding the 
FDAAL for that substance in fish tissue 
and the substance had been documented 
in an observed release from the site. In 
both cases, at least a portion of the 
fishery must be within die boundaries of 
the observed release. 

Under die final rule, die former 
criterion (closed fishery) remains 
essentially unchanged. The latter 
criterion (tissue contaBdnation) has 
been modified: A Bdiery is considered 
actually contaminated if the 
concentration of a hazardous substance 
in tissue of an essentially sessile benthic 
human food chain organism boat, the 
watershed is at a level that meets the 
criteria for an observed release from the 
site and at least a porilon of die fisheiy 
is widiin die boundaries of die dMerved 
release. A new criterion has also been 
added: A fisbeiy is considered actually 
contaminated if a hazardous substance 
having a bioaccumulatioa potoitial 
factor value of SOO or greater dtfaer is 
present ia an observed release 
established by direct observation or is 
present in a surface water or sediment 
sample at a level that meets the criteria 
for an observed release from the site 
and at least a portion of the fishery is 
within the boundaries of the observed 
release. Only the portion of a fishery 
ivithin the boundaries of an observed 
release is cooddered actually 
contaminated. 

EPA broadened die definition of 
actually cootaminated fisheries on tiie 
basis of field test results. Widi die more 
narrow definition in the proposed rule, 
few actually contaminated fisheries 
were identified because: 

(1) Closed fishraies did not exist at 
most sites; 

(2) Hazardous substance 
conoQitration data from tissues of 
applicable otganisms were available for 
only a small portion of fisheries; and 

(3) FDAAls exist for only a relatively 
small number of hazardous substances. 

The final rule also introduces two 
levels of actually contaminated fisheries 
or portions of fisheries: 

• Level I: Applicable when 
concentrations of site-related hazardous 
substances meeting the criteria for 
actual contamination of the fishery 
equal or exceed the benchmark 
concentration levels established in the 
final rule based on FDAAls. screening 
concentrations corresponding to 
elevated cancer risks, and screening 
concentrations corresponding to 
elevated chronic, non-cancer toxicity 
risks via oral exposures. The fmal rule 
allows Level I contamination to be 
established based on hazardous 
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substance concentrations in tissue 
samples from "organisms other than 
essentially sessUe benthic organisms" 
(e.g.. fish, Ipbsten. crabs), even though 
these organisms, cannot be used to 
establish observed releases or actual 
contamination. 

• Level 11: Applicable to all actually 
contaminated fisheries (or portions of 
actually contaminated fisheries) not 
meeting Level I criteria. 

The final rule assigns human food 
chain populations assodated widi Level 
I concfentrattons tenfold greater weight 
than those assodated with Level n 
cbiicecitaatibhs. The final rule also 
describes the procedures for 
deterinining. where applicable, the part 
of a fisheiy subjed to Level I 
' concentrations, the part subject to Level 
II concentrations, and/or the part 
subjed to potential contambiation. 

EPA received several comments 
suggesthig diat to be consistent with the 
other threats, a maximally exposed 
individual fodor should be incorporated 
into the human food diain threat Hie 
Agency agrees, and to provide this 
consistency the final nile incorporates a 
maximally exposed hidivldual foctor 
(the food chaui hidlvidual) iiito the 
human food chain targets fador 
category. As with sbi^ar fadors hi 
other pathways and threats, the food 
chain individual is assigned points 
according to the level of contamination. 
Where actual contamination of a fishery 
is documented, die food chain individual 
factor is assigned 50 points for Level I 
and 45 points for Level 0 concentrations. 
Where no actual contamination of. a 
fishery is documented, but there is 
documentation of an observed release of 
a hazardous substance having a 
bioaccumulation potential factor value 
of 500 or greater to a waterahed 
contauilng a fishery within the target 
distance ^ i t the food chain individual 
is assigned a value of 20 points. Where 

- there are no observed releases to 
surface water or no observed release of 
a hazardous substance with a 
bioaccumulation potential factor value 
of 500 or greater, but a fishery is present 
(i.e.. dierie is. a potentially cdntamihated 
fishery) within the target distance limit 
the food chain individual is assigned 
points railing from 0 to 20. depending 
on the ddutibn weight assigned to the 
assodated surface water body. 

The proposed rule estimated human 
food chain production of actually 
contaminated or potentially 
ebntamiiiated fisheries based on harvest 
data oir stocking data for diose fisheries, 
if available. Where such data were not 
available, production estimates woe 
based on productivity of the siuface , 

. water body or the eStimafed standmg 
crop of aquatic biota in the fisheries. 
The proposed rule Induded a table of 
standing crop default valiies for 
estimating human food chain production 
of the fishery. 

EPA received numerous comments to 
the efied that the standing crop default 
table was difficult to use, provided 
several dOifferent values for some water 
bodies aiid none for others, and 
provided unreliable data. iSeveral 
commenten stated that standing crop 
values are not an appropriate basis for 
estimating aquatic human food chain 
production. One commenter pomted out 
that standing crop estimates do not 
correlate well with harvest for various 
water body types. Another conunenter 
stated that estimates of harvest from 
fish and game uffidals are preferable to 
standing crap default values because 

- standing crop is a measure-of biomass 
(weight of all edible living organisms in 
the water body) rather dian 
productivity. 

EPA agrees with the commenten. In 
the final rule, estimates of fishery 
human food chain production are based 
on fish harvest data (Including stocking 

data) as.opposed to standing crop data. 
When site-spedfic data are not 
available, harvest rates are to be 
esthnated based on the average harvest 
per unit area for the particular water 
body type under assessment and the 
geographic area in which the water 
body is located. 

Ground water discharge to surface 
water. A number of commenters and 
field testpartidpants suggested that the 
HRS should consider the potential 
unpad of ground water discharges to 
surface water because contaminated 
ground water can be a significant source 
of surface water contamination, neld 
test partidpants noted that some sites 
have no overland flow route, but surface 
water can be contaminated through 
ground water discharges. 

EPA agrees and has added a ground 
water to surface water migration 
component to the surface water 
migration pathway. Figure 7 shows die 
structure of this component The surface 
water migration pathway, therefore, 
now indudes two components: The 
overland flow/flood migration 
component which retains the structure 
of the siuface water migration pathway 
as proposed (except for the changes 
discussed in this preamble), and the new 
ground water to surface water migration 
component Either or both components 
may be scored; if both are scored, the 
surface water migration pathway score 
is tiie higher of the two scores. • ' A 
'selected the higher of the two scores 
rather than combining them because, if 
scores were combined, the amount of 
hazardous substances at the site 
available to migrate via each component 
would have to be apportioned betvveen 
the two components. The site-specific 
data needed'to determine the 
appropriate apportionment are rarely 
available. 
BtUMO cooc tseo-se-« 
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Figure? 
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The ground water to surface water 
migration component evaluates three 
threats: drinking water, human food 
chain, and environmentaL The 
component is scored only if: (1) A 
portion of the surface water is within 
one mile of any source at the site that 
could release to ground water; (2) there 
is no discontinuity in the uppermost 
aquifer between the source and the 
portion of the surface water within one 
mile of the source; and (3) the bottom of 
the surface water is at or below the top 
of die aquifer. The target distance lunit 
for the component is determined the 
same way as for the overland flow/ 
flood component. For each threat 
likelihood of release is based on either 
observed release or potential to release. 
An observed release Is established if, 
and only if, there is an observed release -
to the uppermost aquifer, whde potential 
to release is based oa ground water 
potential to release factors, except that 
only the uppermost aquifer is 
considered. (See } 4.2.2.1.2.) 

The hazardous waste quantity factor 
is scored in the same way it is scored for 
the overland flow/flood migration 
component except that only sources 
that could release to ground water are 
considered (see i 4.2.2.2.2). Toxldty. 
ground water mobility, and surface 
water persistence are considered in 
selecting the substance potentially 
posing, the greatest hazard in drinking 
water (see 9 4.2.2.2.1). By considering 
ground water mobiUty. the final rule 
reflects the fraction of a hazardous 
substance expected to be released from 
the sources and to migrate through 
ground water to the surface water body. 
For human food chain and 
environmental threats, bioaccumulation 
(or ecosystem bioaccumulation] 
potential is also considered m selecting 
the substance potentially posing the 
greatest hazard (see i 4.2.3.2.1). 

The targets factors in tills component 
are evaluated in the same way as 
tai^ets factors in the overland flow/ 
flood migration component except that 
a dilution-weight adjustment is 
combined with the surface water 
dilution weights for populations 
potentially exposed to contamination. 
The dilution-weight adjustment was 
added because the HRS assumes that 
hazardous substances migrate via 
ground water in all directions from a 
site. Under this assumption, except in 
those instances where the surface water 
body completely surrounds the site, only 
a portion of the hazardous substances 
can be assumed to reach the surface 
water through the ground water. The 
dilution-weight adjustment accounts for 
the portion of the hazardous substances 

assumed to be available to migrate to 
surface water through ground water. 
The probable point of entry Is defined as 
the shortest straight-line distance, 
widiin the aquifer boundaries, from the 
somves at the site to the surface water 
body. Therefore, die actual targets 
considered may differ somewhat from 
targets evaluated hi die overland flow/ 
flood migration component because the 
two probable points of entry may differ. 
This approach might allow evaluation of 
intakes, fisheries, and sensitive 

' environments that may be exposed to 
contamination from a site but are . 
upstream from the point of overland 
flow entry. 

N. Soil Exposure Pathway 
The onsite exposure pathway, which 

was added to the tfRS in the proposed 
rule, has been renamed the soil 
exposure pathway in die final nde. The 
pathway was primarily designed to 
assess die potential threats posed by 
direct exposure to wastes and 
contaminated surfidal materials at. a ' 
site. It evaluated two threats—d;,e 
resident popnlaticm and the ne,% b̂y 
population. In the propos^iipiile. the 
resident population tfarciut induded 
three types of targets: l^igh risk 
population on a proper^ widi observed 
contamination, afl othe|r residents and 
people attending school or day care on a 
property with observed contaailnationv ' 
and terrestrial sensitive environments in 
which there is observe)] oontamlnation. 
The nearby population was based on 
people who Uve or attepd school within 
a one-mde travel d i ^ h c e and who did 
not meet the criteria for resident 
population. Figui;«r8 summarizes the 
proposed andSnal rules. 

A number of commenters supported 
the inclusion of the pathway, but raised 
issues'related tp its evaluation. For 
example, commenters objected to 
jevahiating the weste charaderistics 
fador category soldy on toxicity, Iliree 
commenten objeded to hmiting the high 
risk population to children under seven. 
Other commenters stated that collecting 
data on the high risk populaiJ jn would 
be difficult. A number of commenten 
questioned how the onsite area and area 
of contamination would be defined and 
bow accessibility of the site was 
evaluated. 

In response (o these comments and to 
the field test results, EPA has made a 
number of changes to the soil exposure 
pathway. The name of the pathway has 
been changed to be more consistent 
with te.-minology used in the Superfund 
human health evaluation process. 

As suggested by commenters, the final 
rule limits the area within which human 
targets are evaluated for the resident 

population threat to locations within 
property boundaries and within a 
distance timlt of 200 feet from an area of 
observed contamination. The 200-foot 
hmit accounts for those situations where 
the property boundary is very large, and 
exposure to contaminated surfidal 
materials is unlikely or infrequent 
because of the distance of residences, 
schools, or work places from an area of 
observed contamination on the same 
property. 

To make the pathway consistent with 
die other pathways and in response to 
comments, the final nde indudes 
hazardous waste quantity m the waste 
characteristics fador category and 
multiplies it by the factor value for 
toxldty. New factors, resident 
Individual and nearby individual, have 
been added to make the pathway 
consistent with the other pathways. aU --
of which assign values for the 
maximallyexposed individual (e.g., 
nearest individual or hitake). Population 
Is evaluated using two levels of adual 
contamination based on health-based 
bendhmarks. Separate consideration of 
die high risk population (children under -
seven) has been eliminated because the 
field test indicated that dds factor could 
gready add to the time and expense of ' 
scoring a site yet resulted in Utde 
discrimination among sites. This change 
also makes the soil exposure pathway 
more consistent with the other 
pathways. 

In the nearby population threat the 
hazardous waste quantity factor in the 
likehhood of exposure factor category 
has been renamed "area of 
contamination" to reflect both the intent 
of the factor and how it is evaluated. 
The accessibility/frequency of use 
factor has been revised and reaamed the 
"attractiveness/accessibihty" factor. 
The revised factor emphasizes 
recreational uses of areas of observed 
contamination because they are most 
likely to result in exporores to 
contaminated surfidal materials. In 
addition, the weighting of the nearby 
population relative to the resident 
population has been reduced to better 
reflect the relative levels of exposure for 
those threats. 

A number of commenters questioned 
whether workers should be counted 
when evaluating target populations in 
the soil exposure pathway. One 
commenter suggested that soil exposure 
scoring should "not include activities at 
facilities that presently are regulated 
under the Occupational Safety and 
Healdi Administration (OSH-A)." Other 
commenters, however, stated that 
workers should be counted in the ta.-get 
population. One commenter ar;gued that 
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not counting a facility's work force is might restrict the mclusion of worken in covered by State worker compensation 
inconsistent with other population the target population for the soil laws. The legislative history of section 
counting techiiiques. Another exposure pathway. This analysis found 101(22) specifically anticipated that 
commenter said that worken should be no broad stahitoiy or regulatory authority under CERCLA might in 
uicluded hi the resident population authority for excluding worken covered appropriate cases, be used to respond to 
because die proposed metiiod of by OSiiA regulations from releases within a workplace. Thus, die 
calculating soil exposiue pathway consideration as targets in the HRS. Agency concludes that there are no 
scores can result ui Inappropriately low Aldiough the definition of a release broad stahitory or regulatory 
scores when onsite workers are exposed under CERCLA section 101(22) excludes restrictions against consideration of 

*^l;!^«ln'„n«?^'^i^'',«£™°Ji•u »K •""' ' " ' * " * r ^ ^ * ^ ^ ? " " ' "* l ' ^ " " " ««=«vlties at OSHA-regulated facilities. 
In response to these comments, the to pereons solely within a workplace ^ 

Agency investigated stahitory. * * *" it only does so for puiposes of aiuiwo cooe ssso-so-u 
regulatory, and policy conditions that dahns by workers who are aueady 
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The soil exposiue pathway is 
designed to account for exposures and 
health risks resulting from ingestion of 
> ontamlnated surfidal materials, 
l^ecause ingestion exposures are 
comparable for some types of workers 
and residents, the Agency has dedded 
to include workers in the resident 
population direat However, substantial 
variability in die kinds of worken and 
work activities at sites (e.g., indoor and 
outdoor) leads to considerable 
variabUity In exposure potentlaL The 
Agency faielieVes that deteimlhing 
specific categories or types of woifcera is 
beyond the scope of MRS data 
collection. Thus, worken are assigned 
target points on a prorated basir S 
points are assigned for sites with up to 
100 worken; 10 pomts for sites with 101 
to 1.000 worken, and 15 points for 
greater than 1.000 worken. Prorating 
woticere will reduce die data collection 
effort Evaluation of worken is not 
affected by healdi-based benchmarks. 
(See t 5.1.3.3.) Nearby worken are not 
counted in die nearby population 
because the Agency considera it 
unlikely that worken bota nearby 
workplaces would regularly visit 
contaminated areas outside the property 
boundary of their workplace during the 
workday, and because there is no way 
to estimate accurately the number of 
worken who might. 

O. Air Migration Pathway 

The proposed rule mi-de several 
significant changes to the air migration 
padiway in the original HRS. In 
response to die SARA mandate to 
consider potential as well as actual 
releases to air, die proposed rule 
Included an evaluation of the potential 
to release. The proposed rule also added 
a mobility factor to the waste 
characteristics factor categoiy and an 
MEI factor to the targets category. 
FinaUy. the proposed rule added explldt 
distance weightiiig fsctcHrs ka evaluating 
all factors in the targets category. Figure 
9 shows the proposed air migration 
pathway end the final rule pa&way. 

The public provided numerous 
comments on these changes and raised 
new issues as well. The most significant 
new issue concerned the structural 
inconsistency in the treatment of gases 
and particulates in the proposed air 
migration pathway. For example, 
commenten observed that in the 
potential to release evaluation, it was 
possible to assign a high containment 
value to a source with good gas 
containment and poor parUcmlate 
containment while assigning high source 
type and mobdity values based on the 
presence of gaseous hazardous 
substances. This combination would 
yield an mappropriately high potential 

to release value. This concern was also 
noted in discussions with field test 
penonnel. 

The Agency agrees with these 
commenten and investigated methods 
to better reflect the differences between 
gases and particulates. As a result of 
these analyses. EPA has made several 
changes to the final rule hi bodi the 
likehhood of release and waste 
characteristics factor categories. 

In the likelihood of release factor 
category, the final rule evaluates source 
potential to rdease separately for gases 
and padiiculates. Oidy dioss sourees 
containing gaseous hazardous , 
substances are evaluated for gas 
potential to release, and only those 
souroes containing hazardous 
substances that can be released as 
particulates are evaluated for 
particulate potential to release. This 
change in potential tordease stnicture 
necessitated other changes in the 
scoring of potential to release induding 
development of separate gas and 
particulate source type facton and 
migration potential facton. The names 
of these latter facton were also changed 
to highlight the differences between 
potential to release "mobility" and . 
waste characteristics "mobility." (See 
!J 6.1.2.1.3, 6.1.2.2.3.) 
BILUtW CODE KM-SO-M 
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hi addition to these changes m the 
basic structure of the potential to 
release factors, the final nde hidudes 
several additional changes in die source 
type list migration potential facton. and 
containment facton. Based on the' 
experience gained ui die field test EPA 
added several souroe types to die source 
type list. Some of these additions (e.g., 
surface impoundment (not buried/ 
backfilled): dry) simply clarify . 
classifications diat were implied in die 
proposed souroe type list.Other 
additions; such as source types 
involving biogas release, were 
considered early in the development of 
the proposed HRS but were not mduded 
origlnaUy in the Interest of slmplldty.' 
Field test experience, however. 
Indicated that their indusion hi the final 
rule was necessary. Finally, new 
distinctions within some source types 
(e.g., the various types of piles} were 
added pardy in response to comments 
and partly as a result of field test 
experience. As applicable, source type 
values were also revised. (See 
S i 6.1.2.1.2,6.1J!.2.2 and Table 6-4.) 

The revised gas and particulate 
migration potential fadon are very 
similar to the proposed likelihood of 
release gas and particulate mobility 
facton. Several commenten questioned 
the need for induding dry. relative soil 
volatility in die final gas migration 
factor. A sunpllfication analysis 
indicated that dry relative sod volatility 
was redundant as it was almost 
completely determined by vapor 
pressure. Hence, the final gas migration 
potential factor includes only vapor 
pressure and Henry's law constant. The 
particulate migration potential factor in 
the final rule is simply die particidate 
component of the proposed potential to 
release mobility factor. 

The containment factors were also 
changed as a result of the field test a 
review of recent information on covering 
systems, die examinaUpn of air release 
rate models, and the public comments 
on the need for simplidty in the final 
mle. The final list of containment 
descriptions eliminated many redundant 
descriptions and changed others, 
retaining only those distinctions that are 
nscessajy based on type of source. (See 
§ § 6.1.11.1, 6.1.2.2.1 and Tables 6-3, 6-
9.) As discussed in Section ID F above, 
two new mobility factors were 
developed for the waste characteristics 
f.-!Ctor calegorj'. 

Comrnerters generally supported the 
concept of distance weighting target 
factors. However, several disagreed 
viith the approach used to develop the 
proposed factor values. Some 
tOjTrnenlers suggested basing the factor 

values on long-term meteorology and the 
size of die site, while others suggested 
that additional atmospheric phenomena 
(e.g., particulate deposition) be reflected 
in the final values. As a result of these 
comments, EPA has revised the distance 
weighting fadon used in the final rule 
to reflect long-term abnospheric 
phenomena. Analyses Indilcated diat 
particulate deposition and other sinular 
phenomena as well as site size were not 
sufildendy significant widiin four miles 
of a site to warrant'their hiduslon in die 
final factor values. EPA also notes that 
the distance weighting factor values are 
now incorporate^ ha the population 
factor value table. (See S 6.3.2.4 and 
Table 6-17.) 

P. Large Volume'Wastes 
Mining waste sites. A number of 

commenten representing miidng 
companies, trade associations, and State 
and Federal agencies commented on 
how the proposed liRS would score 
mining waste sites; commenten 
representing waste management 
faculties raised similar Issues In regard 
to their sites. This section summarizes 
and addresses the major issues 
addressed by these commenters. 

Commenten raised several concerns 
regarding the appropriate consideration 
of background levels of metals in 
documenting direct or hidhred releases 
from minuig waste sites. One 
commenter recommended that in 
determining direct releases from a 
mining waste site. EPA should consider 
the natural characteri'stics of the site 
prior to mining and the changes in 
migration rates resulting &om mining. 
The commenter explained diat the 
concentration of metals in a mining 
waste pile may be similar to or less than 
natural concentrations in soU or rocks 
below and adjacent to the pile. To 
dociunent Indirect releases, the 
commenter suggested diat EPA require 
collection of detaded information on site 
geology and hydrologlcal gradients to 
ensure proper consideration of 
background levels. Finally, the 
commenter asserted diat although it is 
appropriate to weight observed releases 
more heavily than potential releases at 
sites with synthetic organic hazardous 
substances, the criteria used to define 
observed release are not valid at sites 
with natural sources of metals. Another 
commenter agreed and suggested that 
because of background levels of 
inorganic elements, the proposed HRS 
could identify as an observed release 
concentrations xmrelated to mining 
activities. 

EPA recognizes that natural 
background concentrations of melais in 
soil or rocks can affect the measured 

concentration necessary to establish an 
observed release at a mining waste site. 
This consideration is reflected hi the 
requirement that concentrations 
significandy above background be 
shown to estabhsh an observed release. 
Moreover. EPA has darified die. 
obser\'ed release criteria in the final rule 
to explain that diey spedfy minhnum 
differences necessary to establish an 
observed release by chemical analysis. 

Several commenten questioned die 
treatment of metals in the ground water 
mobiUty factor. One commenter stated 
that the proposed ItRS is biased against 
mining waste sites because it gives 
greater consideration to the accurate 
assessment of the mobility of organic 
substances than to that of naturally 
occurring metals. The commenter noted 
that die proposed persistence fador for 
the surface water migretion pathway 
accounts for the degradation of 
hazardous substances ui the '' 
environment tiuough four processes. 
None of these processes, according to 
the commenter. applies to metaUic 
elements, which received a default value 
of 3 (the highest possible score for 
pereistence). Another commenter stated 
diat decreased mobility was considered 
only for organic compounds, even 
though inorganic compounds are 
immobile in some situations. 

One commenter stated that adding a 
metals mobdity factor, as EPA's Science 
Advisory Board (SAB) recommended, 
would allow the HRS to reflect more 
accurately die potential for metallic 
elements to migrate m the aqueous 
phase. Two commenten were concerned 
diat metals would be assigned a "worst-
case" default value for mobility. On the 
other hand, another commenter stated 
that consideration of the mobility of 
metals in the revised HRS would at.least 
partially rectify the bias in the current 
HRS against high-volume, low-
concentration mining wastes. 

A nuinber of these commenters 
appear to have misundentood the 
proposed rule. Metals were not 
automatically assigned the maximum 
val e as a default In die ground water 
mobility factor, but rather were assigned 
values basgd on their coefficient of 
aqueous migration. The final rule 
automatically assigns the maximum 
value for mobility only to metals , 
establishing an observed release by 
chemical analysis, which is the same 
way organics and nonmetallic 
inorganics are evaluated. For metals and 
metal compounds not establishing an 
observed release by chemical analysis, 
nobility is based on water solubility 
and distrib:jition coefficient (IQ), the 
same as fo! organics and nonir.etalli' 
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inorganics. If none of the hazardous 
substances (including metals, organics, 
and nonmetallic Inorganics) eligible to 
be evaluated for the site can be assigned 
a mobility factor value based on 
available data. { 3.2.1.2 of the final rule 
assigns a mobility factor value of 0.002 
for all of the hazardous substances. This 
value was selected based on a review of 
the range of mobility factor values 
assigned to those hazardous substances 
(including metals) for which data were 
available for assigning mobdity factor 
values. The value of 0.002 is dearly not 
a wont-case default (which would be 
1.0). 

EPA believes that die penistence 
factor is not biased against metals. 
Elemental metals do not degrade and. 
therefore, should receive higher scores 
for penistence than other substances 
subject to degradation processes. 

One commenter dalmed that the sod 
exposure padiway is likely to bias the 
HRS scores of mining waste sites' 
toward higher values because such sites 
contam large volumes of waste covering 
large surface areas, and because of 
geographic tacton. these large areas are 
seldom secured against direct public 
access. In addition, according to the 
commenter, the public may be attracted 
to mining waste sites. The commenter 
suggested that the sod. exposiue 
pathway incorrectiy assumes there is an 
exposure because there is access to 
mining waste sites. 

EPA does not agree that the sod 
exposure pathway Is biased against' 
mjning waste sites. The pathway 
evaluates exposures of people via 
conUct widi surfidal hazardous 
substances. The Agency believes that 
all else being equal, large contaminated 
surface areas with pubUc access, 
including diose associated with mining 
waste sites, should receive higher scores 
for the soil exposure pathway than 
smaller sites with more restrided 
access. Even sites with large 
contaminated surface areas are imlikely 
to be assigned high scores except when / 
they are near residential areas or 
include a Lsted sensitive environment 
As some commenters representing 
mining-related activities have noted in 
the past most mines are located some 
distance from inhabited areas. 

Three commenten stated that the 
original HRS was biased against sites 
such as mining waste sites that are 
characterized by high volumes of waste 
with relatively low concentrations of 
toxic constituents. Two of these 
commenters suggested that mining 
wastes would he appropriate for 
hazardous constituent quantity 
determination because such wastes are 
rela'ively homogeneous (compared to 

other wastes) and therefore, have fairly 
consistent concentrations. One of these 
two commenten also stated that the 
hazardous waste quantity factor 
equations in Table Z-14 of die proposed 
rule should be revised to be less 
conservative. The remaining commenter 
suggested that the proposed HRS was 
still biased against mining waste sites 
because they are stUI scored based on 
the quantity of waste rather than on the 
concentration of the waste at the point 
of exposure. 

EPA does not agree diat die HRS is 
biased against hi^-volume, low-
concentration waste sites. The final rule 
incorporates concentration data In three 
factors: (1) Likelihood of release 
(concentration data can be used for 
establishing an observed release); (2) 
hazardous waste quantity 
(concentration data, if available and 
adequate, can be used for calculating 
hazardous constitaent quantity); and (3) 
targets (concentrations of hazaidous 

"- substances present hi drinking water 
wells or at other exposure points can be 
used to determuie weightmgs for nearest 
individuals (or wells or intakes), 
populations, and sensitive environments 
factors). EPA has not expllddy required 
concentration data for all sites because 
of the substantial costs for obtaining 
these data and the very high degree of 
uncertahity assodated with data 
collected during Sis. 

EPA requested that the SAB review 
issues related to large-volume waste 
sites before the NPRM was pubUshed. 
The SAB final report is avadable m die 
CERCLA docket Two commenten 
stated that the Agency did not 

• adequately consider the SAB's 
recommendations for revising the HRS. 
specifically those concerning the use of 
mobihty data. 

The SAB. in its review of the original -
ilRS. examined whether large-volume ' 
waste sites (e.g.. mhiing waste sites] had 
been treated differendy than other 
waiste sites and concluded that 
insuffident data were presented to 
demonstrate that the original HRS was 
biased aga-nst mining waste sites. 
However, the SAB noted that the 
original HRS had the potential for such a 
bias, particularly when scoring potential 
to release, because the original HRS did 
not consider mobility, concentration of 
hazardous constituents, and transport. 
The SAB suggested several possible 
modifications to improve the application 
of the HIRS to mining waste sites. 

Based in part on the SAB suggestions, 
EPA proposed several changes to the 
overall scoring process to make the HRS 
more accurately reflect risks associated 
with mining waste sites, notably, 
addition of a mobility factor to the air 

and ground water migration pathways, 
changes In the penistence factor. 
Incorporation of a tiered hazardous 
waste quantity factor that can account 
for waste concentration data, and 
addition of health-based benchmarks for 
evaluating population. As explained in 
the NPRM, determining spedation of 
metals and pH, as the SAB had 
suggested, is not feasible given the 
temporal and spatial variations at 
hazardous waste sites and the 
limitations on SI data collection. 
Moreover, determining spedation is not 
feasible for most substances given 
EPA's current analytical procedures; 
requiring spedation analyses would add 
substantially to the cost of data. 
coUection. 

Two commenten stated that the 
proposed HRS can significantly 
overestimate risks associated with 
mining waste sites that consist of high-
volume, low-concentration wastes. One 
of these commenten recommended a 
"preliminary evaluation system" to more 
accurately reflect the actaal risks 
assodated with such sites and remove 
any bias in the HRS relative toother 
types of sites. This commenter also 
suggested that in proposing the HRS 
revisions. EPA had ignored the results of 
its own stadles under RCRA sections 
3001 and 8002, which the commenter 
believed to be more focused efforts to 
quantify risks fiom mining waste sites 
than the HRS revisions. 

EPA does not believe that a separate 
"preliminary evaluation system" for 
scoring mining waste sites would be 
appropriate. A single HRS can be 
applied uniformly to all sites, allowing 
the Agency to evaluate sites relative to 
each other with respect to actual and 
potential hazards. 'The Agency 
examined the RCRA studies cited by die 
commenter before proposing HRS 
revisions. Those studies, which focus on 
the management of .wastes at active 
fadlities, concluded that many special 
study waste sites (e.g., mining] do not 
present very high risks, while others 
may present substantial risks. EPA 
believes that the conclusions of these 
studies and the Agency's subsequent 
regulatory determinations (i.e., not to 
regulate most mining wastes under 
RCniA Subtide C) are not inconsistent 
with a determination that some mining 
waste releases can require Superfund 
response actions. Furthermore, the HRS 
is designed so that it can be applied to 
closed and abandoned sites as well as 
active sites. 

Other large volume waste sites. 
Several commenters suggested that the 
proposed HRS did not meet CERCLA 
section 125 requirements for sites 
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Involving fossil fuel combustion wastes. 
These commenten generally agreed that 
section 125 requires EPA to consider the 
quantity and concentration ofhazardous 
constituents in fossd fuel combustion 
wastes and that the proposed HRS had 
not adequately addressed this 
requirement. 

One commenter supported die 
Agency's proposal to allow 
consideration of concentration data 
when such data are available. Three 
commenten stated diat die proposed 
HRS would often assign fossd fiiel 
combustion waste sites high scores in 
part because of the worst-case 
assumptions or "default values" for 
certain fadon (te^ hazardous waste 
quantity, toxldty, target populations). 
The commenten claimed that'fossd fuel 
combustion waste sites receive h l ^ 
scores merely because of the large 
quantity of waste, although this waste 
presents no significant advene 
environmental effects, and that these 
high scores are inconsistent with EPA's 
findings hi the RCRA section 8002 study. 
One of die three commenten suggested 
that the proposed HRS retained certain 
defidendes of the original HRS. such as 
assuming that all hazardous substances 

' in the waste consul of the single most 
toxic constituent hi the waste. 

EPA does not believe that the 
approadi taken in the final rule creates 
a bias agauist fossil fuel combustion 
wastes. I^ardy because concentration 
data are considered in the final nde. 
fossd fuel combustion waste sites are 
not expected to score disproportionately 
high when compared with other types of 
sites. The HRS assumes that it is not 
possible to determine hi a consistent 
manner the relative contribution to risk 
of all hazardous substances found st 
sites. Given this assumption. EPA has 
determined that basing the toxicity of 
die combination of substances at a site 
on the toxicity of the substance posing 
the greatest hazard is a reasonable and 
appropriately conservative approach. In 
many cases, the substance posing the 
greatest hazard is not several orden of 
magnitude more toxic than other 
hazardous substances at the site. 
Therefore, the effect of this approach on 
the toxicity factor value—which is 
evaluated in one order of magnitude 
scoring categories—is not as great as 
some commenten have suggested (see 
also section III D). In addition, as noted 
above, worst-case defaults are not 
assigned for mobility; population facton 
have no default values. 

Two commenten suggested that 
because CERCLA section 125 contains 
no statutory deadlines, EPA should take 
as much time as necessary to 

adequately respond. These commenters 
recommended diet EPA extend the 
tiered approach of die hazardous waste 
quantity factor to other facton to take 
advantage of the extensive data on 
fossil fuel combustion wastes generated 
by the electric utility industry. 

The Agency does not agree that the 
tiered approach used in the hazardous 
waste quantity fador should be 
extended to odier facton for fossil fuel 
combustion waste sites (see also section 
ni K). EPA believes dial creating a 
separate HRS to score certain types of 
sites would not allow the Agency to 
provide a uniform measure of relative 
risk at a wide variety of sites, as 
Congress intended. 

One commenter recommended that 
EPA consider using fate and transport 
models currendy under development to 
incorporate quantitative representations 
of specific processes and mechanisms 
into the HRS. EPA carefully examined 
this possibdity and conduded that 
although the use of fate and transport 
models could conceivably increase the 
accuracy of the HRS for some pathways, 
collection of the required site-specific 
data would be far too complex and 
cosdy. Fate and transport models are 
appropriate for a comprehensive risk 
assessment but not for a screening tool 
such as the HRS. In addition. EPA's 
review suggested that it would be more 
diffiodt to achieve consistent results 
among usen of such models than with 
die HRS. EPA points out diat it used fate 
and transport models to develop the 
distance weighting facton used in the 
HI^ target calculations, and also that 
the HRS mcorporates several hazardous 
substance parameten [e.g~, mobihty) 
and site parameters (e.g.. travel time) 
that are components of fate and 
transport models. 

Two commenten expressed concern 
diat the proposed HRS falls to account 
for the leachabillty of hazardous 
constituents as required by CERCLA 
section 125: According to the 
commenten. some hazardous 
constituents pose no risk via ground 
water because they will never be 
released to that medium. Thus, even if 
hazardous waste quantity and 
concentration are considered 
adequately, hazardous waste quantity 
scores for fossd fuel combustion sites 
will be erroneously high unless 
leachabillty Is considered as well. 

EPA examined the availability of 
leachate data and the feasibility of using 
such data for calculating hazardous 
substance quantity for all types of 
sources and wastes. The Agency 
decided against using leachate 
concentrations because: 

• Leachate data are not avadable for 
all sources and wastes, and available 
leachate data on high-volume wastes 
and some landfills have limited 
applicability for estimating the quantity 
of leacbable hazardous substances: 

• Leachate data derived from lab 
studies are limited and do not 
realistically represent die universe of 
field conditions such as heterogeneity of 
wastes, chemistry of leachate. and 
density and pore volume of disposed ^ 
wastes; and 

• Any method for using leachate data 
could not be conslstendy or unifonnly 
applied to all sites. 

EPA also examined the feasibility of 
developing site-specific leachate data 
for estimating leacbable hazardous 
substance qiiandty for the groond water 
migration pathway. EPA dedded against 
this option because refiable estimation 
of leacbable hazardous substance 
quantity requires comprehensive 
sampling of site-specific heterogeneous 
waste, which would be prohibitively 
expensive and not feasible. In some 
cases; such sampUng would be 
technically unfeasible and unsafe. 

EPA evaluated alternatives for 
develophig a surrogate for estimating 
leacbable hazardous substance quantity. 
The Agency found that adding the 
mobility factor to the ground water 
migration pathway, based both on 
solubilities and distribution coefficients 
[Kfi] of hazardous substances, and 
multiplying it by die hazardous waste 
quantity factor would be a feasible 
alternative for approximating the 
fraction of hazardous substance 
quantity expeded to be released to 
ground water. 

Q. Consideration of Removal Actions 
(Current Versus Initial Conditions) 

The original HRS based the 
evaluation of factora on initial 
conditions. In the preamble to the 
proposed rule, EPA specifically 
requested comments on whedier sites 
should be scored on the basis of initial 
or currt 't conditions. The principal 
question is whether the effect of 
response actions, such as the removal of 
some quantity of die waste, should be 
considered when sites are scored. Initial 
conditions are defined by the timing of 
the response action; that is, initial 
conditions are the conditions that 
existed prior to any response action. For 
sites where no response action has 
occurred, initial and current conditions 
are the same for evaluating sites. 

Of the 25 commenten responding to 
this issue, 15—including all industry 
commenters—supported scoring on 
current conditions. In the preamble of 
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the proposed rule. EPA presented two 
approaches for considering response 
actions hi HRS scores: (1) Consider 
these actions only for those pathways 
and facton for which they are most 
appropriate; and (2} consider diese 
actions in all pathways, but make 
exceptions at sites where initial 
conditions more accurately reflect risks. 

Those who stated a preference 
favored the second, specifying that the 
exceptions should be clearly defined in 
the final nde. These commenten stated 
that scoring all pathways on current 
conditions would encourage responsible 
parties to clean up sites quickly. They 
reasoned that if cleanups are delayed, 
the threat of migration of the hazardous 
substances increases; therefore, scoring 
on current conditions is consistent with 
the hitent of CERCLA because it 
encourages rapid remedial action. One 
commenter said that scoring on biltial 
conditions made Utde sense when, as a 
result of the cleanup, the level of 
residual contamination was below the 
level required by CERCLA. 

Several proponents of scoring on 
current conditions stated that EPA's 
concern that responsible parties would 
clean'up sites just enough to avoid being 
listed on the liPL was ludounded. They 
argued diat the proposed scoring system 
is too complicated to manipulate, and 
that predicting the effed of partial 
cleanups on the final score would be 
difficult Othere suggested that where 
contamhnation remains, sampling during 
an SI will discover i t 

Ten commenten did not fully support 
scoring on current conditions. Only one 
opposed any consideration of current 
conditions. Several commenten 
supported scorinjg the sod exposure and 
air migration pathways on current 
conditions. Othen stated that response 
actions should be considered only when 
the actions are conducted under Federal 
or State direcUoa or when the action 
constitutes a complete deanup. Several 
added diat State actions should not be 
considered because it would penalize 
States with active remedial programs. 
One commenter suggested scoring sites 
on both current and initial conditions; if 
the response action had addressed all 
hazards, then the current conditions 
score should be used. 

Based on public comment EPA has 
decided to change its policy on 
consideration of removal actions. The 
Agency agrees diat consideration of 
such actions in HRS scores is hkely to 
increase incentives for rapid actions by 
responsible parties, reducing risks to the 
public and allowing for more cost 
effective expenditure of the Fund. Ln 
making this decision, EPA tried to 
balance the benefits of considering 

removal actions in HRS scores (e.g.. 
increased Uicentives for rapid actions) 
whde also ensuring that the HRS score 
reflects any continuing risks at sites 
where contamination occurred prior to 
any response action. 

Therefore, EPA wdl calculate waste 
quantities based on current conditions. 
Fiowever, EPA believes the accuracy of 
this approach depends on being able to 
determine with reasonable confidence 
the quantity ofhazardous constitaents 
remaining hi sources at the site and the 
quantity released Into the environment. 
As a consequence, where the Agency 
does not have sufficient information io 
estimate the quantity ofhazardous 
constitaents remahnlng in the souroes at 
the site and in the assodated releases, a 
minimum fador value may be assigned 
to the hazardous waste quantity fador 
value. Thus, removal actions may not 
reduce waste quantity factor values 
unless the quantity of hazardous 
constitaents remahdng in sourees and in 
releases can be estimated with 
reasonable confidence. 

In addition to providing incentives for 
early response, dtis approach also 
provides Incentives for potentially 
responsible parties to ascertain the 
extent of die remaining contamination at 
sites. Potentially responsible parties 
undertaking removal actions will have 
the primary responsibility for collecting 
any data needed to support a 
determination of the quantity of 
hazardous constitaents remaining. EPA 
expects responsible parties may need to 
conduct sampling and analyses to 
determine the extent of hazardous 
substance migration In soils and other 
media ta order to estimate with 
reasonable confidence the quantity of 
hazardous constitaents remamlng. 

EPA dedded not to Umlt die 
consideration of response actions to 
certain pathways (e.g.. the soU exposure 
pathway) because this would oventate 
the risk at sites Where removal of 
wastes has eliminated threats in aU 
pathways. Moreover, a more limited 
approach to consideration of response 
actions would provide less incentive for 
rapid. jsponse action. 

EPA will evaluate a site based on 
current conditions provided that 
response actions actually have removed 
wastes from the site for proper disposal 
or destruction in a faciUty permitted 
under the Resource Conservation and 
Recovery Act (RCRA), the Toxic 
Substances Control Act (TSCA), or by 
the Nuclear Regulatory Commission. 
HRS scoring will not consider the effects 
of responses that do not reduce waste 
quantities such as providing alternate 
drinking water supplies to populations 
with drinking water supplies 

contaminated by the site. In such cases, 
EPA beheves that the Initial targets 
factor should be used to reflect the 
advene impacts caused by 
contamination of drinking water 
suppUes; otherwise, a contaminated 
aquifer could be artificially shielded 
fi-om further remediation. This decision 
is consistent with SARA section 118(a], 
which requires that EPA give high 
priority to sites where contamination 
from the site results in dosed drinking 
water wells. SimUarly. if residents are 
relocated or if a school is dosed 
because of contamination due to the . 
site, EPA will consider the initial targets 
In scoring the site. 

As noted in the proposed rule 
preamble, EPA would only consider 
removals conducted prior to an SL EPA 
beUeves that the SI is the appropriate 
time to evaluate conditions, because it is 
the source of most of the data used to 
score a site. Because response action at 
sites may be an ongoing process, it 
would be burdensome to recalculate 
scories conthiually to reflect such 
actions. 

In response to commenten, EPA also 
considered whether response actions 
should be considered ia HRS scores 
only if they, are performed under a State 
or EPA order. EPA decided not to 
choose this approach for two reasons.-
Pint it would diminish the incentive for 
an expeditious response at the site if a 
signed order were required. Second, 
because a response action must be 
conducted before the SI to be 
considered in the HRS score, there 
would be Utde Information on site 
conditions upon which this order could 
be based. 

EPA has also dedded not to 
differentiate between response actions 
initiated by States and those conducted 
by other parties. The Agency believes 
this approach will help ensure 
consistent application of the HRS by 
avoiding sltaations where two simdar 
sites are scored using different sets of 
rules. Moreover, although the Agency is 
sympathetic to concerns about 
disincentives to States for initiating 
actions, it beUeves that such cases will 
be rare. Many State (and Federal) 
removal actions are interim measures 
designed to stabilize conditions at the 
site. Given the more limited definition of 
response action noted above (e.g.. 
removal of waste from the site for 
disposal or destruction in a RCRA-
permitted facility], many actions 
conducted by States would not be 
considered in HRS scoring. In addition, 
in many cases. State and Federal 
removal actions are undertaken after an 
SI has been conducted. As noted above. 
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EPA will only consider removals 
conducted before die SI hi die HRS 

R. Cutoff Score 
In die NPRM preamWe, EPA proposed 

that die cutoff score for the revised HRS 
be functionally equivalent to the current 
cutoff score of 28.5. The Agency also 
requested comment on three proposed 
options for determining functional 
equivalence: 

• Option 1: Score sites using both the 
original and final rule, then use 
statistical analysis to determine what 
revised HRS score best corresponds to 
283; 

• Option 2: Choose a score that would 
resuh in an NPL of the same size as the 
NPL diet would be created by using die 
original HRS: and 

• Option 3: Identify the risk level that 
would correspond to 28.5 in the original 
HRS ami then detemtine what revised 
HRS score corresponds to that risk leveL 

Some commenten stated that there 
cannot be a functional equivalence if the 
revisions have any meaning^ They 
argued diet if the revisions meet the 
statatory mandate to make the HRS 
more accurate, the scores should be 
different and, therefore, cannot be 
related Several commenten supported 
the use of a functional equivalent hut 
were divided about whldi option should 
be used. One commenter stated that the 
28.5 score should be evaluated to 
determine whedier it reflected minimum 
risk levels. If it did, the commenter 
suggested that a functional equivalent 
would be appropriate and should be 
determined using equivalent risk levels 
(option 3), but also with an eye toward 
keepmg die NPL to a manageable size 
(option 2). 

Commenten not supporting the use of 
a fimctional equivalent suggested a 
variety of alternative approaches, 
including: 

• EstabUsh the cutoff score based on 
risk, widiout regard to the current cutoff 
level or a functional equivalent 

• Leave the score at 2&5; 
• Propose a new cutoff score and a 

description of methodology in a public 
notice with a SO-day public comment 
period; 

• Lower the cutoff score to provide an 
incentive to responsible parties to 
undertake remedial efforts and make it 
possible for sites where a removal 
action has taken place to make the NPL, 
thus reducing the controversy over 
whether to score sites based on current 
conditions; 

• Raise the cutoff score by at least 20 
points; 

• Eliminate the present cutoff score 
by creating categories of sites instead of 

individual ranks as a means of 
prioritizing NPL sitels; 

• Amend die NPL annually to hiclude 
only those sites diat deserve priority 
attention (e.g., orphaned sites) and are 
likely to receive Superfund financing; or 

• Rank all sites diowing any degree 
of public health and/or environmental 
risk on a relative scale and perform 
remedial activities based on available 
funding. 
In addition, four commenten felt that 
the cutoff score for the final rule should 
not be fixed untd the technical merits 
and potential scorea of representative 
sites are tested and compared using 
both the current and proposed HRS. 
Further, one commenter noted that the 
field test did not indicate the 
relationship between the revised HRS 
score for a given site and the current 
score; another added that imtd this 
equivalency issue is darified. 
meaningful comment on any proposed . 
revisions cannot be made. 

Based on an analysis of 110 test sites. 
EPA has decided not to change the 
cutoff score at this ttane. This condusion 
was reached after applying aU three 
approaches to settii^ a cutoff score that 
would be functionally equivalent to 28.5. 
In its analysis, the Agency scored field 
test sites with both the original and 
revised HRS. The data bom these test 
sites show that few sites score in the 
range of 25 to 30 witii the revised HRS 
model The Agency believes that this 
ra.-ige may represent a breakpoint in the 
distribution of site scores and that the 
sites scoring above the range of 23-30 
are clearly the types of sites that the 
Agency should capture widi a screening 
model. Because the analysis did not 
point to a single number as the 
appropriate cutoff, the Agency has 
decided to continue to employ 28.5 as a 
management tool for identifying sites 
that are candidates for the National 
Priorities List 

EPA beUeves that the cutoff score has 
been, and should continue to be, a 
mechanism that allows it to make 
objective decisions on national 
priorities. Because the HRS is intended 
to be a screening system, the Agency 
has never attached significance to the 
cutoff score as an indicator of a specific 
level of risk from a site, nor has the 
Agency intended die cutoff to reflect a 
point below which no risk was present. 
The score of 28.5 is not meant to imply 
that risky and non-risky sites can be 
precisely distinguished. Nevertheless, 
the cutoff score has been a useful 
r.creening tool that has allowed the 
.Agency to set priorities and to move 
fonvard with studying and, where 
.appropriate, dea.iing up hazardous 

waste sites.,The vast majority of sites 
scoring above 28.5 in the past have been 
shown to present risks. EPA beUeves 
that a cutoff score of 28.5 wdl continue 
to serve this cradal function. 

IV. Section-by-Section Analysis of Rule 
Changes 

Besides die changes discussed above, 
EPA has made substantial editorial 
revisions In the rule being adopted 
today. Source characterization is 
discussed in section 2 of the final rale, 
along with facton that are evaluated in 
each pathway. These fecton indude 
hazardous waste quanUty,.toxicity. and 
evaluation of taigets based on 
benchmarks. The order of presentation 
of the pathways has been changed to 
ground water, surface water, eod' 
exposure, and air. Following the four 
sections describing the pathways, a 
section has been added explaining how 
to evaluate sites that have radionuclides 
eidier as the only hazardous substances 
at the site or in combination with other 
hazardous substances. 

In general, descriptive text that ' 
provided background information has 
been removed as have references and 
data sources; the sections have been 
rewritten to make the rule easier to read 
and to apply. The figures presenting 
overviews of the pathways and the 
scoring sheets have been revised 
throughout to reflect changes hi die rale 
and assigned values. 

This section describes, for each 
section of the rule and each table, the 
specific substantive changes: editorial 
changes that do not affect the content of 
the rule are not generally noted. 

Section 1 Introduction 

The text explainhig die background of 
the HRS and describing die rule has 
been removed. Defuiitions of a number 
of additional terms used in the rule have 
been added for clarity. The definition of 
"hazardous substance" has been revised 
for clarification. The definition of "site" 
has been clarified and now indicates 
that the area between sources may also 
be considered oart of die site. The 
definition of "source" has been revised 
to explain that those volumes of air, 
ground water, surface water, or surface 
water sediments that become 
contaminated by migration of hazardous 
substances are not considered a source, 
except contaminated ground water 
plumes or contaminated surface water 
sediments may be considered a source if 
they cannot be attributed to an 
identified source, in addition, the 
definition of source now includes soils 
contaminated by migration ofhazardous 
substances. 
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Under the original HRS, the Agency 
took the approach that all feasible 
efforts should be made to identify 
sources before, listing a site on the NPL 
If, after an appropriate effort has failed 
to identify a source, the Agency 
believed that the contamuiaUon was 
likely to have originated at the type of 
source diet would be addressed under 
Superfund. such sites were listed 
Subsequent investigations after listins 
have generally identified a spedfic 
source. In some cases. EPA h^s not 
listed contaminated media without 
clearly identified souroes because it 
appeared the source of poUution wo'ild 
not be addressed by Superfund 
programs: an example of such a source 
would be extensive, low-level 
contamination of surface virater 
sediments caiised by pesticide 
applications. EPA has found this 
approach to be generally workable and 
will continue to evaluate, on a case-by-
case basis, whether sites with no 
identified sources should be Usted 

Where contaminated media with no 
identified sources exist the final rule 
generally assigns a hazardous waste quantit> 
factor value to tuch contamination, with lfa« 
value depending on whether there are any 
targets subject to Level I or Level n 
concentrations. For contaminated sediments 
in the surface water migration pathway, if 
there Is a clearly defined direction of flow, 
target distances are measured from the point 
of olnerved sediment contaniination that is 
farthest upstream. For ground water plumes 
and for contaminated sediments where there 
is no clear direction of flow, the center of the 
observed groimd water or sediment 
contamination is used for the purpose of 
measuring target distance limits. 
Section 2 Evaluations Common to 
Multiple Pathways 

This section coven factors and 
evaluations common to multiple 
pathways. The major changes to diese 
factors indude: observed release criteria 
have been revised; the toxicity factor 
has been changed to a linear rather than 
a log scale; scales for hazardous waste 
quantity have been made Unear and 
expanded, and the hazardous waste 
quantity minimum value has been 
changed: the waste characteristics 
factor category score is now obtained by 
multiplying the factor values and using a 
table to assign the final score; use of 
benchmarks has been extended to all 
,pathways and to the nearest individual 
(well/Intake) facton anc* the methods for 
comparisons to benchm rks have been 
changed as have the benchmarks used. 
The purpose of this part is to make the 
rule luss repetitious by presenting full 
explanations of the evaluation of certain 
factors only once rather than in each 
pathway in which they cccur 

Exceptions related to radionuclides are 
noted throughout the nde and 
referenced to Section 7. 

Section 2.1 Overview. Introduces the 
pathways and threats included in HRS 
scoring. 

Section 2.1.1 Calculation ofHRS site 
score. Provides the equation used to 
calculate the final HRS score. 

Section 2.1.2 Calculation of pathway 
score. Indicates, m general, how 
padiway scores are calculated and 
includes a sample pathway score sheet 
(Table 2-1). 

Section 2.1.3 Common evaluations. 
Lists evaluations common to aU 
pathways. 

Section 2.2 Characterize sources. 
Introduces source characterization and 
references Table 2-2. the new sample 
source characterization worksheet 

Section 2.Z1 Identify sources. 
Explains that for the diree migration 
padiways. souroes are identified, and 
for the sod exposure pathway, areas of 
observed contamination are identified 

Section 2.2.2 Identify hazardous 
substances associated with a source. 
Coven information previously provided 
In the hitroduction to the waste 
characteristics factor category. 

Section 2.2.3 Identify hazardous 
substances available to a pathway. 
Explains which hazardous substances 
may be considered available to each 
pathway. For the three migration 
pathways, the primary Umitation on 
avallablUty of a hazardous substance to 
a pathway is that the substance must be 
in a source with a containment factor 
value, for that pathway, greater than 0; 
that is. the hazardous substance must be 
available to migrate from its source to 
the medium evaluated. For the sod 
exposure pathway, the primary 
limitation is that the substance must 
meet the criteria for observed 
contamination and for the nearby 
threat, it must also be accessible. 

Section 2.3 Likelihood of release. 
Specifies the criteria for estabUshing an 
observed release (discussed in section 
111 G of diis preamble) and explains that 
p tenlial to release facton are 
evaluated only when an observed 
release cannot be documented. Table 2-
3. which replaces Table 2-2 in the 
proposed rule, provides the revised 
observed release criteria for chemical 
analyses for the migration pathways. 
Table 2-3 is also used in establishing 
observed contamination for the soil 
exposure pathway. 

Section 2.4 Waste characteristics. 
Defines the waste characteristics factor 
category'. 

Section 2.4.1 Selection of substa.ncc 
potentially posing greatest hazard. 

Explains how to select the substance 
potentially posing the greatest hazard. 

Section 2.4.1.1 Toxicity factor. 
Explains how to assign toxicity values. 
Changes in the approach to scoring 
toxicity are discussed in section UI D of 
this preamble. Table 2-4 (proposed rule 
Table 2-11) has been revised to make 
the assigned factor values linear rather 
than logarithmic values; however, the 
relationship among the values has not 
changed. A provision to always assign 
lead (and its compounds) an HRS 
toxicity factor value of 10.000 was 
added as a result of changes shice the 
time of the proposed rale m the way 
EPA develops chronic toxicity values for 
lead (i.e., reference doses, in umts of 
intake (mg/kg-day). are no longer 
developed for lead). 

Section 2.4.1.2 Hazardous substance 
selection. Lists which facton are 
combined, in each pathway or threat to 
select the hazardous substance 
potentiaUy posing the greatest hazard. 
For each migration padiway, each 
substance eligible for consideration is 
evaluated based on the combination of 
toxldty-(human or ecosystem) and/or 
mobdity. pereistence. and 
bioaccumulation (or ecosystem 
bioaccumulation) potential. The 
substances selected for each pathway oi 
threat are those with the highest 
combined values. For the soil exposure 
pathway, the substance with the highest 
toxicity value is selected from among 
substances that meet die criteria for 
observed contammation for the threat 
being evaluated The use of 
bioaccumulation m the selection of 
substances in the human food chaui 
threat has changed as a result of the 
stractural changes discussed above. In 
the proposed nile. only substances with 
the highest bioaccumulation values were 
evaluated for toxicity/penistence; in the 
final nde, the substance with the highest 
combined toxicity/persistence/ 
bioaccumulation Value is selected in the 
human food chain threat of the overland 
flow/flood migration component. For the 
ground water to surface water migration 
component, mobility, is also considered. 
This revised method better reflects the 
overaU threat. 

Section 2.4.2 Hazardous waste 
quantity. Describes how to calculate the 
hazardous waste quantity factor value, 
as explained in section III D of this 
preamble. The explanation has been 
simplified from that presented in the 
proposed rule, and a discussion of 
unallocated sources has been added. A 
discussion clarifying the method for 
evaluating hazardous waste quantity in 
the soil exposure pathway was also 
added, and clarifying language on this 
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point was hiserted throughout die 
subsections of 12.4.2. Table 2-13 from 
the proposed rule has been eliminated 

Section Z4.2.1 Source hazardous 
waste quantity. Detads the measures 
that may be considered in evaluating 
hazardous waste quantity for a source 
or area of observed contamination. 

Section 2.42.1.1 Hazardous 
constituent quantity. Explains how to 
assign a value to the hazardous 
constitaent quantity factor. An 
explanation of the treatment of RCRA 
hazardous wastes has been added to 
darify the scoring of these wastes. 
Table 2-S, Hazardous Waste Quantity 
Evaluation Equations (proposed rule 
Table 2-14). has been revised in several 
ways. The constant divisor of 10 has 
been moved from these eqiiati(»s and ia 
now incorporated huto the factor values 
assigned using Table 2-6. Two types of 
surface impoundments are now Usted to 
ensure that buried surface 
impoundments are treated 
appropriately. The term "tanks" has 
been added to containen odier dian 
drums-to darify how tanks should be '• 
evaluated Also, equations for 
calculating hazardous waste quantity 
based on area have been revised based 
on a stady of waste sites. The stady 
indicated diat new depth assumptions 
shodd be used for some sources; die 
land treatment equation was revised 
based on data from the same stady 
about typical loading rates in land 
treatment operations. 

Section 2.42.12 Hazardous 
wastestream quantity. Explains how to 
assign a value for hazardous 
wastestream quantity based on the mass 
of the wastestream. An explanation of 
the treatment of RCRA hazardous 
wastes has been added to clerify the 
scoring of these wastes. 

Section 2.42.1.3 Volume. Explains 
how to assign a value for source volume. 

Section 2.4.2.1.4 Area. Explains how 
to assign a value for source area. 

Section 2.42.1.5 Calculation of 
source hazardous waste quantity value. 
Explains how to assign a value to source 
hazardous waste quantity. 

Section 2 4 2 2 Calculation of 
hazardous waste quantity factor value. 
Ebcplains how to assign a factor value to 
hazardous waste quantity using Table 
2-a The values in Table 2-6 include 
several changes. The cap appUed to the 
factor value (i.e.. the lowest hazardous 
waste quantity value required to assign 
the maximum factor value) has beeo 
increased to reflect more accurately the 
range ofhazardous substance quantities 
found at waste sites. The cap is set 
based on the maximum quantity found 
at current NPL sites. Rather than being 
assigned a maximum of 100. as in the 

proposed rule, the assigned factor 
values range to 1.00b.00a Each fador 
value less than the cap is assigned for 
quantities that range across two orden 
of magnitude. The twoKirder-of-
magnitude ranges refled die uncertahity 
in estimates of bodi quantity and . 
concentration of the hazardous 
substances in sources and assodated 
releases aa weU as uncertainty hi 
identifying all sources and assodated 
releases. Using the ranges also 
simplifies documentation reqdrements. 
Non-zero values below 1 are rounded to 
1 to ensure that sites with small 
amoimts ofhazardous substances %vill 
receive a non-zero score for waste 
charaderistica. When hazardous 
constitaent quantity data are 
incomplete, the minimum hazardous 
waste quantity factor value is 10, except 
for (1) Migration pathways that have 
any target subjed to Level I or II 
concentrations; and (Z) migration 
pathways ndiere there has been a 
removal action and the hazardous waste 
quantity fador value would be 100 or 
greater without dinsideration of the 
removal action. In these cases, the 
minimum hazardous waste quantity 
factor value has been changed to 100 
(see sections III C and IH Q above for 
further discussion of the new minimum 
values). 

Section 2 4 2 Waste characteristics 
factor category value. Explams how to 
assign a value to the waste 
characteristics fador category. As' 
discussed above, the final waste 
characteristics fador value is capped at 
100 (1,000 with bioacdimulation 
potential). Values are assigned by 
placing the produd of the waste 
characteristics fadon uito ranges of one 
order of magnitade, to a cap of 10* (10'* 
d bioaccumulation potential is 
considered). 

Section 2.4.3.1 Factor category 
value. Explains how to use Table 2-7 to 
assign a value to waste charaderistics 
when bioaccumidatioh (or ecosystem 
bioaccumulation) potential is not 
considered. 

Section 2.4.3.2 Foctor category 
value, considering bioaccumulation 
potential. Explains how to use Table 2-7 
to assign a value to waste 
characteristics when bioaccumulation 
(or ecosystem bioaccumulation] 
potential is considered. 

Section 25 Targets. Explains how 
targets facton are evaluated. This 
approach generally involves three levels 
of evaluation (Level I, Level IL and 
Potential) and the use of media-specific 
concentration benchmarks, as discussed 
in section 111 H of this preamble. Level 
III has been dropped; use of benchmarks 
has been extended to all pathways and 

to factora that assign values to die 
nearest individual (weU/intake). Also 
discusses assigning level based on 
direct observation and describes when 
tissue samples that do not estabUsh 
actaal contamination may be used iii 
compariscms to benchmarks. 

Section 2.5.1 Determination of level 
of actual contamination at a samplir.g 
location. Explains the approach used for 
evaluating the level of actual 
contamhiation at a sampUng location: 
changes have been made to aUow the 
level of actual contamination in the 
human food chain threat to be based on 
tissue samples from aquatic food chain 
organisms that caimot be used to 
establish an observed release. 

Section 2.52 Corhparison to 
benchmarks, lists bmichmariu and 
explains how to determine whether 
benchmarks have been equalled or 
exceeded (see section in H of this -
preamble); dianges have been made to 
aUow the level of actaal contammation 
in die human food chahi threat to be 
based on tissue samples from aquatic 
food chain organisms that caimot be 
used to estabUsh an observed release. 

Section 3 Ground Water Migration 
Pathway 

The ground water migration pathway 
evaluates threats resulting from releases 
or potential releases of hazardous 
substances to aquifera. The major 
changes spedfic oidy to dus pathway 
include replacement of the depth to 
aquifer/hydrauUc conductivity and 
sorptive capadty factors with travel 
time and depth to aquifer facton; a 
revised approach for assigning mobiUty 
values; removal of the ground water use 
facton and their replacement by a 
resources factor; evaluation of the 
nearest well factor based on 
benchmarks; and revisions to scoring of 
sites having bodi karst and non-kant 
aquifen present 

Section 3.0 Ground Water Migration 
Pathway. Descriptive text has been 
removed. Figure 3-1 'las been revised to 
reflect revisions to the (acton 
evaluated, and Table 3-1 has been 
revised to reflect die new factor 
category values throughout 

Section 3.0.1 General 
considerations. The tide has been 
changed. 

Section 3.0.1.1 Ground water target 
distance limit An explanation of the 
treatment of contaminated ground water 
plumes widi no identified source has 
been added. For these plumes, 
measurement of the target distance limit 
begins at the center of the area of 
observed ground water cont.-iminaiiott; 
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the center Is determined based on 
available data. 

Section 3.0.1.2 Aquifer boundaries. 
Descriptive text has been removed. 

Section 3.0.1.2.1 Aquifer 
interconnections. Descriptive text has 
been removed as have examples of 
information useful for identifying aquifer 
interconnectiona. 

Section 3.0.1.22 Aquifer 
discontinuities. Descriptive text has 
been removed 

Section 3.0.1.3 Karst aquifer. 
Descriptive text has been removed and 
references to facton have been re-vised 
to reflect changes in facton. Text was 
added to darify diat karat aquifen 
underlying any portion of the sources at 
a site are given spedal consideration. 

Section 3.1 Likelihood of release. 
Descriptive text has been removed 

Section 3.1.1 Observed release. 
Description of the criteria for 
estabUshing an observed release has 
been revised as discussed in Section m 
G of tills preamble. 

Section 3.12 Potential to release. 
Text has been revised to reflect changes 
in the facton evaluated and to darify 
that kant aquifera underlying any 
portion of the sources at a site are given 
special consideration in evaluating 
depth to aquifer and travel time. 

Section 3.1.2.1 Containment 
Explanatory text has been removed and 
the ground water containment table is 
referenced. Only sources that meet the 
mirumum size requirement (i.e.. that 
have a source hazardous waste quantify 
value of 0.5 or higher) are used in 
assigning containment factor values. 
This requirement has been added to 
-ensure that very smaU. uncontained 
sources do not undtdy hiiluence the 
score. For example, a site might have a. 
large, but highly contained source and a 
very smaU, uncontained source; without 
a minimum size requirement potential 
to release could be assigned the 
maximum value based on the very smaU 
source, which could overestimate the 
potential hazard posed by the site. If no 
source meets the minimum size 
requirement, the highest grotmd water 
containment factor value assign'ed to the 
sources at the site is used as the factor 
value. Table 3-2—Containment Factor 
Values for Ground Water Migration 
Padiway, has been simplified by 
combining repetitious items and has 
been moved from an attachment to the 
proposed rule into the body of the rule. 

Section 3.1.2.2 Net precipitation. A 
new map has been added as Figure 3-2 
to assign net precipitation factor values. 
The equation for calculating monthly 
potential evapotranspiration was 
clarified. Descriptive te>t has been 
removed. 

Section 3.1.2.3 Depth to aquifer. As 
described in section VIL of dilf 
preamble, the depth to aquifer factor has 
replaced the sorptive capadfy factor 
and is no longer combined in a matrix 
with hydraulic conductivify for scoring. 
Table 3 ^ is new and provides the factor 
values. "The depth to aquifer factor 
reflects the geochemical retardation 
capacify of die subsurface materials, 
which generally increases as the depth 
increases. Depth to aquifer fador values 
are assigned to three depth ranges. 
Clarifying language was added related 
to karst aquifers. 

Section 3.12.4 Travel time. As 
discussed in section ni L of this 
preamble, this factor replaces the depdi 
to aquifer/hvdrauUc conductivify factor 
and is based oh die least conductive 
layer(s) rather than on the conductivities 
of all layen between the hazardous 
substances and the aquifer. Table 3-7 
has been revised to refled these 
changes. Table 3-5 from the proposed 
rule has been renumbered as Table 3-6. 
Text on how to obtain Information to 
score this fador has been removed 
Clarifying language was added related 
to kant aqulfen. 

Section 3.12.5 Calculation of 
potential to release factor value. Text 
has been revised to reflect new factor 
names. 

Section 3.1.3 Calculation of 
likelihood of release factor category 
value. New maximum value of 550 
based on observed release has been 
added 

Section 32 Waste characteristics. 
Descriptive text has been removed. 

Section 32.1 Toxicity/mobility. 
Descriptive text has been removed. 

Section 32.1.1 Toxicity. References 
§ 2.4.1.1. 

Section 3.2.12 Mobility. As 
discussed ui sections OI F and OI P of 
diis preamble, die method for assigning 
moblUfy values to hazardous substances 
has been revised Table 3-8 has been 
re-vised MobiUfy values are now Unear 
rather than categorical place holden 
and are assigned in a matrix combining 
water solubilify and distribution 
coeffidents. Mobdity values may now 
vary by aquifer for a specific hazardous 
substance. The maximum mobdify value 
is no longer assigned based on observed 
release by direct observation. A factor 
value of 0 is no longer assigned for 
mobiUty, as had been the case under the 
proposed nile, where categorical place
holder values were used; because 
mobility is now multipUed by toxicity 
and hazardous waste quantity, assigning 
a 0 value would result in a pathway 
score of 0. This result could understate 
the risk posed by a site with a large 
volume of highly toxic hazardous 

substances vrith low mobdity. 
Furthermore, given the uncertainties 
about estimates of mobUify hi ground 
water and their appUcabUIfy in site-
spedfic sitaatlons. EPA determined that 
a 0 value should not be assigned to the 
mobility factor under any conditions. 

Section 3.2.1.3 Calculation of 
toxicity/mobility factor value. Text has 
been shnplified. Table 3-9 (proposed 
rule Table 3-10). die matrix for assignhig 
factor values, has been re-vised to refled 
the linear nature of the assigned values. 
Values for a specific hazardous 
substance may now vary by aquifer. 

Section 3 2 2 Hazardous waste 
quantity. References S 2.4.2. 

Section 3.2.3 Calculation of waste 
characteristics factor category value. 
Text has been revised to indicate the 
mulHpUcaUon of the facton. the new 
maximum value, and the table used to 
assign the factor category value. 

Section 3.3 Targets. Text has been 
re-vised to refled the new names for 
facton. Descriptive text has been 
removed. Table 3-10 (Table 3-12 hi the 
proposed rule) has been modified to UsI 
the revised benchmarks in this pathway. 

Section 3.3.1 Nearest well Tide has 
been changed from maximaUy exposed 
individuaL Text has been added to 
explain how to evaluate nearest weUa 
with documented contamination (at 
Level I aiid II) and diose potentiaUy 
contaminated. Text was added to assign 
Level n contamination to any drinking 
water weU where an observed release 
was estabUshed by dired observation. 
This section also explains how to 
evaluate weUs drawing from kant 
aquifera. Table 3-11 has been renamed 
and the fador values have been 
changed See section ni B of this 
preamble for a discussion of the changes 
to assigned values for this factor. 

Section 3.32 Population. As 
discussed in section in H, papulation is 
evaluated using health-based 
benchmarks for drinking water. For 
populations potentiaUy exposed 
population ranges are used to evaluate 
the factor. This section explains whom 
to count for population. Populations 
served by weUs whose water is blended 
with that from other drinkmg water 
sources are to be apportioned based on 
the weU's relative contribution to the 
total blended system. The rule includes 
instructions on the type of data to use 
when determining relative contributions 
of wells and intakes. This change is 
intended to reflect more accurately the 
exposure to populations through 
blended systems. The rule also includes 
instructions on how to apportion 
population for systems with standby 
weUs or standby surface water intakes. 
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Section 3221 Level of 
contamination. Explains how to 
evaluate popidation based on 
concentrations of haizardous substancea 
in samples. Text was added to assign 
Level n contamination to any drmking 
water weUs where diere is an observed 
release by direct observation. 

Section 3.3.2.2 Level I 
concentrations. Explatais how to 
evaluate populations exposed to Level I 
concentrations. The scoring cap was 
eliminated and the multipUer (i.e.. 
weight) is now 10. 

Section 322.3 Level II 
concentrations. Explains how to 
evaluate populaticuis exposed to level n 
concentrations. The scoring cap was 
eliminated and the multiplier (i.e.. 
weight) is now 1. 

Section 3.32.4 Potential. 
contamination. Explains how to assign 
values to populations poteiitially 
exposed to contamination from the site. 
The formula for calcniatiiig poptdation 
values has been modified to reflect both 
the revised method for evaluating karat 
aquifen (see below) and the use of 
distance-weighted ptqndation values 
fr«m Table ^-12, tvfaich has been added 
to assign distance-weighted values for 
populations in each distance category. 
The values are determined for each 
distance category and are theii added 
across distance categories, and the sum 
is divided by 10 to derive the factor 
value for potentially contaminated 
population. The assigned values in 
Table 3-12 were determined by 
statistical simulation to yield die same 
population value, on average, as the use 
of die formidaa in the proposed nde. The 
use of range values has been adopted as 
part of die simpUfication discussed hi 
section in A. "The rounding lules have 
also changed The method for evaluating 
kant aquifen has been simplified and is 
explained in this section. Table 3-14 in 
the proposed rale, which induded 
dilution weighting facton for the general 
case and for two special cases, has been 
removed, and the two spedal kant 
cases are no longer evaltiated (The 
generally applicable ddution facton for 
kant have not changed and are aU 
incorporated into the distance-weighted 
population values in Table 3-12.) The 
scoring cap was eliminated and the 
multiplier (i.e.. weight) is now 0.1. 

Section 322.5 Calculation of 
population factor value. Has been 
revised to reflect the changes in the 
evaluation of actuaUy contaminated 
wells. The rounding rule has also been 
changed, and the scoring cap was 
eliminated. 

Section 3.3.3 Resources. Describes 
how poi.nts are .issigned to resource 
uses of ground water. Points may be 

assigned if there are no drinking water , 
weUs within the target distance limit 
but the water is usable for drinking 
water. This scoring allows for 
consideration of potential future uses of 
the aquifen. (See section m I of this 
preamble for a discussion of the relative 
wieightmg of these fadon.) 

Section 3.3.4 Wellhead protection 
area. Explains how to ass i^ values to 
this fador. The maximum value is 
assigned when a source or an observed 
release Ues partiaUy or fully within a 
weUhead protection area appUcable to 
the aquifer being evaluated and this 
value has been dianged from 50 to 20 to 
adjust for scale changes. A new 
criterion for scoring dds fador has been 
added, if a wellhead protection area 
applicable to the aquifer bemg 
evaluated is within the target distance 
limit and neither of the other conditions 
is met a value of five Is assigned. This 
change allows the HRS to place a value 
on the resource. 

Section 3.3.5 Calciilation of targets 
factor category value: Has been revised 
to reflect changes In the fador names. 
The rounding nde has been changed, 
and the scoring cap was eliminated 

Section 3.4 Ground water migration 
score for art aquifer. Text has been 
revised to reflect the new divisor for 
normaUziiig pathway scores. 

Section 32 Calculation of ground 
water migration pathway score. Text 
has been simplified 

In addition to the above noted 
chianges, the sorptive capadty factor has 
been diminated and replaced by the 
depth to aquifer factor, as have the 
tables used to assign vahies to thiS' ' 
fador (Tables 3-6 and 3-7 m the 
proposed rule). The grotmd water use 
factors have also been diminated as 
have the tables used to assign their 
Values (Tables 3-15 and 3-16 in the 
proposed role). Figures 3-2. 3-3. and 3-4 
and Tables 3-4. 3-8. 3-9. 3-13 of die 
proposed rule have been removed . 

Section 4 Surface Water Migration 
Pathway 

The stnface water migration pathway 
evaluates threats resulting from releases 
or potential releases of hazardous 
substances to surface water bodies. One 
major change to this pathway is the 
addition of a new component for scoring 
ground water discharge to surface 
wafer, either this component or the 
overland flow/flood migration 
component or both may be scored For 
each component three threats are 
evaluated: drinking water threat human 
food chain threat, and environmental 
threat. Other major changes specific to 
this pathway include eli.Tiination of the 
racreationa! use threat; simpUficaiicn cf 

overland flow potential to release 
factors; modifications to the human food 
chain threat including addition of a food 
chaui individual; modifications to die 
treatment of bioaccumidation potential 
and addition of a similar factor, --
ecosystem bioaccumulation potential, to 
the evaluation of the environmental 
threat modifications to the penistence 
factor; revisions to the dilution weights; 
additions of benchmarks, extension of 
benchmarks to evaluation of the nearest 
hitake. and addition of levels of 
contamlnaUon to the human food chain 
targets: modifications to criteria for 
estabUshing adual food chain 
contaminatioK ehmination of the 
surface water use facton addition of a 
resources factor to the targets 
evaluation in the drinking water direat; 
and revisions to sensitive environments. 

Section 4.0 Surface Water Migration 
Pathway. New stracture of the padiway 
is explained. Descriptive text has been 
removed Figure 4-1 has been re-vised to 
reflect revisions to the facton 
evaluated and Table 4-1 has been 
revised to reflect the new fador. 
category values throughout 

Section 4.0.1 Migration components. . 
Explains how to score the two migration 
components. 

Section 4.02 Surface water 
categories. A definition of coastal tidal 
waten has beeo added Some surface 
weter bodies that bdong in this new 
category were Usted in other categories 
in the proposed rule (e.g.. bays and 
wedands contiguous with oceans), 
isolated perennial wetlands have been 
added to the definib'on of lakes; salt 
water harbon largely protected by 
seawalls have been removed from the 
definition of lakes. Ocean has been 
defined more predsefy as areas 
seaward fitim the baseline of the 
Territorial Sea. Contiguous bays have 
been removed from, and wedands 
contiguous to the Great Lakes have been 

- added to ocean and ocean-Uke bodies. 
These definitional changes/ 
clarifications more accurately reflect the 
different characteristics of the water 
bodies. 

Section 4.1 Overland flow/flood 
migration component As discussed in 
section III M of this preamble, the 
surt'ace water migration pathwayhas 
been divided into two components. The 
overland flow/flood component is 
essentially the s'orface water migration 
pathway as proposed except that the 
recreational use threat has been 
eliminated. 

Section 4.1.1 Genera! 
consj'de.-cHons. Consists of several 
s-jbasclJCP.̂ . 
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Section 4.1.1.1 Definition of the 
hazardous substance migration path for 
overland flow/flood migration 
component Text has been simpUfied. 

Section 4.1.1.2 Target distance limit 
Explains target distance limits for sites 
In general and adds an explanation of 
how to calculate the target distance 
limit for contaminated sediments with 
no identified source. For these latter 
sources only, when there is a deariy 
defined direction of flow, die target 
distance limit is measured beginning at 
the observed sediment contamination 
farthest upstream; when there is no 
cleariy defined direction of flow, the 
target distance Umlt is measured from 
the center of the area of observed 
sediment contamination. Discusses the 
determination of whether surface water 
targets are subject to actaal or potential 
contamtaatioh. Also, text was added to 
assign Level n to targets subject to 
actaal contamination based on dired 
observation. 

Section 4.1.1.3 Evaluation of the 
overland flow/flood migration 
component Explains that for multiple 
watenheds, highest score assigned to a 
watenhed is used instead of summing 
watenhed scores as proposed. 

Section 4.1.2 Drinking water threat 
Descriptive text has been removed. 

Section 4.12.1 Drinking water 
threat—likelihood of release. Text has 
been sunpUfied to clarify when potential 
to release facton need to be evaluated. 

Section 4.1.2.1:1 Observed release. 
Text has been revised to reflect the 
changed maximum value. 

Section 4.12.1.2 Potential to release. 
Text has been revised to reflect the 
changed maximum value and has been 
simplified 

Section 4.1.2.1.ZI Potential to 
release by overland flow. Explains 
when overland flow potential to release 
is hot evaluated. 

Section 4.1212.1.1 Containment 
Text has been revised to reflect changes 
In the numberiiig of the containment 
table. Only sources that meet the 
minimum size requirement (i.e., that 
have a source hazardous waste quantity 
value of 0.5 or higher) are used ir 
assigning containment values. This 
requirement has been added to ensure 
that very small, uncontained sources do 
not unduly influence the score. For 
example, a site might have a large, but 
highly contained source and a very 
small, uncontained source; without a 
minimum size requirement, the potential 
to release could be assigned the 
maximum value based on the very small 
source, which could overestimate the 
potential hazard posed by the site. If no 
source meets the minimum size 
requirement, the source -with the highest 

surface water containment factor value 
is used Descriptive text has been 
removed. Table 4-2, Containment Factor 
Values for Surface Water Migration 
Padiway, has been simpUfied by 
combining repetitious items and has 
been moved from an attachment to the 
proposed nde into this section of the 
final rule. 

Section 4.1.2.1.2.1.2 Runoff. Text on 
evaluating rainfaU has been simpUfied 
by removing explanatory references. 
Tbe runoff curve number has been 
simpUfied by substitating a sod group 
designation in its place. Table 4-4 
(proposed rule Table 4-2) has been 
revised to Ust only the sod group 
designations. Based on analyses of 
runoff and actaal drainage area sizes. 
Table 4-3 (proposed mle Table 4-3} has 
been revised by changing the divisions 
of drainage area size. Table 4-6 
(proposed rule Table 4-4) has been 
revised to refled the changes related to 
the use of sod group designations. Table 
4-6 (proposed rule Table 4-5] has been 
revised so that the heading in the table 
reads Rainfall/Runoff Value; the values 
assigned have been adjusted on the 
basis of both the higher maximum value 
assigned to the factor category and the 
analyses described above. Explanatory 
text has been removed 

Section 4.1.2.1.21.3 Distance to 
surface water. Values assigned to 
distance to surface water factor values 
in Table 4-7 (proposed rule Table 4-6] 
have been revised to adjust for the 
higher maximum assigned to the factor 
category. 

Section 4.1.2.12.1.4 Calculation of 
the factor value for potential to release . 
by overland flow. Has not been changed 
except for assigned value. 

Section 4.1.21.2.2 Potential to 
release by flood. Descriptive text has 
been removed. 

Section 4.1.2.1.2.2.1 Containment 
(flood). Text in Table 4-8 (proposed rule 
Table 4-7) has been revised to 
incorporate new language on required 
documentation on containment. The 
requirement for certification by an 
engineer has been dropped. The new 
documentation requirements have been 
added to make the nde consistent with 
RCRA requirements. 

Section 4.1.2.1.2.2.2 Flood frequency. 
Values assigned to this factor by Table 
4-9 (proposed rule Table 4-8) have been 
revised to better reflect probabilities 
and to adjust for the higher maximum 
assigned to the factor category. 
Descriptive text has been removed 

Section 4.1.2.1.2.2.3 Calculation of 
the factor value for potential to release 
by flood. Has been revised to reflect a 
minimum size requirement for souixes. 

Section 4.1.2.12.3 Calculation of 
potential to release factor value. Text 
has been sunplified, and the assigned 
value has been changed 

Section 4.1.2.1.3 Calculation of 
drinking water threat—likelihood of 
release factor category value. Text has 
been simplified. The maximum value 
has been changed, and die maximum for 
potential to release is no longer equal to 
the maximum for observed release. 

Section 4.12.2 Drinking water 
threat—waste characteristics. 
Descriptive text has been removed. 

Section 4.12.2.1 Toxicity/ 
persistence. Editorial changes have been 
made. 

Section 4.12.2.1.1 Toxicity. 
References { 2.4.1.1. 

Section 4.12.212 Persistence. As' 
discussed in section m F of this 
preamble, several changes have been 
made to this factor, mduding the 
deletion of free-radical oxidation as a 
decay process and the taduslon of 
consideration of Ka. to account for 
sorption to sediments. Table 4-10 

.(proposed rule Table 4-9) has been 
revised to change the values assigned 
from categorical numben to Unear 
scales. The divisions among the half-
Uves for riven, oceans, coastal tidal 
waten. and Great Lakes have changed 
based on a stady of travel time, and the 
text has been modified to darify the 
procedure for determining whether to 
base the penistence factor on lakes or 
on riven, oceans, coastal tidal waters, 
and Great Lakes. A factor value of 0 is 
no longer assigned for penistence, as 
had been the case under the proposed 
rule, where categorical place-holder 
values were used; because pereistence is 
now multiplied by toxicify and 
hazardous waste quantify, assigning a 0 
value woidd residt in a pathway score of 
0. litis result could undentate the risk 
posed by a site widi a large volume of 
highly toxic hazardous substances with 
low penistence. Furthermore, given the 
tmcertainties about half-life estimates 
and their appUcabilify in site-specific 

. sitaations, EJPA determined that a 0 
value should not be assigned to the 
penistence factor imder any conditions. 
The text has been inodified to clarify 
selection of an appropriate default 
value: Table 4-11—Persistence Values— 
Log K,,,, has been added. Descriptive 
text has been remqved 

Section 4.1.2.2.1.3 Calculation of 
toxicity/persistence factor value. Table 
reference has been changed to reflect 
the change in numbering. Table 4-12 
(proposed rule Table 4-10) has been 
changed to reflect the multiplicative 
relationship. 
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Section 4.1.2.2.2 Hazardous waste 
quantity. References $ 2.4.2. 

Section 4.1.2.2.3 Calculation of 
drinking water threat—waste 
characteristics factor category value. 
Text has been revised to indicate die 
m.ultiplication of the factors, the new 
maximum value, and the table used to 
assign the factor category value. 

Section 4.1.2.3 Drinking water 
threat—targets. Descriptive text has 
been removed. Text was added to 
assign Level 0 to actual contamination 
based on dired observation. 

Section 4.1.23.1 Nearest intake. Tide 
and the factor name have been changed. 
As discussed hi Section 10 B of this 
preamble, this fador is now assigned 
values based on health-based 
benchmarks. Instradions for how to 
assign ddution weights to dosed lakes 
and lakes with no surface flow entering 
have been added. Table 4-13, Surface 
Water Ddution Weights (proposed rale 
Table 4-il), has been revised to add 
more types of surface water bodies and 
to change the dilution weights. These 
cJianges have been made to reflect more 
accurately die flow ranges of water 
bodies and ore based on analysis of 
data on flow rates and dUution. 

Section 4.12.32 Population. As 
explained above, population is 
evaluated based on two levels of actual 
contamination. Targets potentially 
contaminated are dilution weightad and 
are assigned values based on ranges. 
Populations served by intakes which are 
blended with water from other drinking 
water sources are to be apportioned 
based on the intake's relative 
contribution to the total blended system. 
The rule mcludes instractions on the 
type of data to use when determining 
relative contributions of Intakes and 
weUs. This change is intended to reflect 
more accurately the exposure of 
populations thitiugh blended systems. 
The rule also includes instructions on 
how to apportion population for systems 
with standby wells or standby surface 
water intakes. 

Section 4.1.2.32.1 Level of 
contamination. Explains how to 
evaluate population based on the level 
of contamination to which they are 
exposed. 

Section 4.1.2.3.22 Level I 
concentrations. Descriptive text has 
been removed. The scoring cap was 
eliminated, and the mtiltiplier (i.e., 
weight) is now 10. 

Section 4.1.2.3.22 Level II 
concentrations. Text has been simplified 
and revised to reflect the ch,inge3 
discussed above. The scoring cap was 
eliminated, and the multiplier (i.e., 
weight) is now 1. 

Section 4.1.23.2.4 Potential 
contamination.^^q\iat\on used to 
calculate this factor has been revised as 
discussed above. A new table. Table 4-
14, Dilution-Weighted Population Values 
for Potential Contamination Factor for 
Surface Water Migration Padiway, has 
been added to. assign values, which are 
then added across different surface 
water body types and divided by 10 to 
derive the value for potentially 
contaminated population. The assigned 
values in Tallile 4-14 for each popidation 
range category were determmed by 
statistical simulation to yield the same 
population value, on average, as the use 
of the formulas hi the proposed rule. The 
use of range values has been added as 
part of the simplification discussed !n 
section in A. llie rounding rule has also 
been changed the scoring cap was 
eUmlnated, and the multipUer (i.e.. 
weight) is now 0.1. 

Section 4.1.23.2.3 Calculation of 
population factor value. Explains how to 
combine values assigned to the tiiree 
popidation groupa. "nie roimding nde 
has also been changed and the scoring 
cap was eliminated 

Section 4.12.3.3 Resources. As 
discussed in section lU ] of this 
preamble, this factor has been added to 
accoimt for the potential impact of 
surface water contamination on 
resource uses. 

Section 4.1.2.3.4 Calculation of 
drinking water threat—targets factor 
category value. Has been revised to 
reflect the changes in this factor 
category. The rounding rale has also 
been changed, and the scoring cap was 
eliminated. 

Section 4.1.2.4 Calculation of 
driiddng water threat score for o 
watershed. Text has been simplified. 
The divisor has changed 

Section 4.1.3 Human food chain 
threat Descriptive text has been 
removed 

Section 4.12.1 Human food chain 
threat—likelihood of release. Section 
references have been changed. 

Section 4.1.32 Human food chain 
threat—waste characteristics. Text has 
been simplified. 

Section 4.1.32.1 Toxicity/ 
persistence/bioaccumulation. Text has 
been simplified and modified because of 
the change in the use of 
bioaccumulation potential io selecting 
the substance potentially posing the 
greatest hazard. 

Section 4.12.2.1.1 Toxicity. Has been 
changed to reference J 2.4.1.1. Also 
changed so that evaluation of toxicity is 
not limited to substances with the 
highest bioaccumulation potential. 

Section 4.1.3.2.1.2 Persistence. 
Clarifies how to evaluate persistence for 

contaminated sediment sources, and 
adds coastal tidal waters as a category 
of surface water. Also changed so that 
evaluation of penistence is not United 
to substances -with the highest 
bioaccu.-nulatiou potenliaL 

Section 4.1.3212 Bioaccumulation 
potentiaL As described in section III M 
of this preamble, die mediod of 
accounting.for bioaccumulation 
potential in the selection of the 
substance potentially posing the greatest 
hazard has been changed In the final 
rule, bioaccumulation potential is 
considered together with toxidfy and 
penistence ndier than as a primary 
selection criterion. This change was 
msde because all three factora are now 
scored on linear scales. In additioa 
where data exist separate 
bioconcentration factor values are 
assigned for salt water and fresh water; 
the text now darifies that the higher of 
these values is used for fisheries in 
brackish water and for sites with 
fisheries present ia both salt water and 
fresh water. The adjustment for 
biomagnification has been dropped 
because it tended to double count 
bioaccumulation. Both Table 4-15 (Table 
4-14 in the proposed rate) and the text 
have been modified to clarify the data 
hierarchy for assigning bioaccumulation 
potential factor values. Also, Table 4-15 
now makes it dear that die assigned 
values for bioaCcumulaUon potential are 
on a Unear scale. 

Section 4.122.1.4 Calculation of 
toxicity/persistence/bioaccumulation 
factor value. Explains how to calculate 
a toxidfy/pereistcnce/bioaccomdation 
value. Table 4-18, Toxidty/Penistence/ 
Bioaccumulation, has been added to 
essign the factor value. 

Section 4.1.32.2 Hazardous waste 
quantity. References i 4.1.2.2.2. 

Section 4.1.32.3 Calculation of 
human food chain threat—waste 
characteristics factor category value. 
Text has been revised to indicate the 
multipUcation of the toxicity/persistence 
and hazardous waste quantity factor 
values, subject to a raaximun;. and the 
further multiplication cf diat product by 
the bioaccumulation potential factor 
value, subject to a maximum for this 
second product, and to reference the 
table for assigning the factor category 
value. 

Section 4.1.3.3 Human food chain 
threat—targets. Has been revised to 
reflect addition of the new food chain 
individual and the deletion of the fishery 
use factor. As discussed in section 111 M 
of this preamble, criteria for establishing 
a fishery subject to actual 
contamination have been revised..Text 
was added to describe the additional 
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tissue samples that can be used to 
establish Level I contamination. -

Section 4.1.3.3.1 Food chain 
individual. As discussed in section in M 
of tills preamble, this factor is new. This 
section explains how to assign a value 
to die factor. 

Section 4.1.3.32 Population. Has 
been changed as discussed in section m 
M of this preamble. 

Section 4.1.3.32.1 Level I 
concentrations. The approach to 
calculating this factor value has been 
revised as discussed ui section 01M of 
this preamble. The rounding rule has 
been changed the scoring cap was 
eUmhiated and the multiplier (i.e.. 
weight) Is now l a 

Section 4.1.3.3.2.2 Level II 
concentrations. Explains how to assign 
values as discussed in section m M of 
this preamble. The rounding rule has 
been changed, the scoring cap was 
eUmlnated and the multipUer (l.e.. 
weight) is now 1. 

Section 4.1.3.3.2.3 Potential human 
food chain contamination. The approach 
to calcidating dils factor value has been 
revised as discussed m section UI M of 
this preamble. The rounding rule has 
been dianged, the scoring cap was 
eUmlnated and the multipUer (i.e., 
weight) is now 0.1. 

Section 4.1.3.32.4 Calculation of the 
population factor value. Text has been 
revised to omit the maximum. The 
rounding rule has been changed and the 
scoring cap was eUmlnated 

Section 4.1.3.3.3 Calculation of 
human food chain threat—targets factor 
category value. Explains how to 
calculate the targets value. The rounding 
rule has been changed, and the scoring 
cap was eliminated. 

Section 4.1.3.4 Calculation of human 
food chain threat score for a watershed. 
Text has been simplified The divisor 
has changed 

Section 4.1.4 Environmental thjeat 
Descriptive text has been removed 

Section 4.1.4.1 Environmental 
threat—likelihood of release. Section 
references have been changed. 

Section 4.1.4.2 Environmental 
threat—waste characterisu «. 
Descriptive text has been removed. 

Section 4.1.4.2.1 Ecosystem toxicity/ 
persistence/bioaccumulation. Text has 
been revised to include the addition of 
ecosystem bioaccumulation potential as 
a multiplicative factor. 

Section 4.1.4.2.1.1 Ecosystem 
toxicity. The approach for evaluating 
ecosystem toxicity has been revised. 
Additions have been made to the data 
hierarchy [see section ni J of this 
preamble), and a default value of 100 
was added to cover the situation where 
appropriate aquatic toxicity data were 

unavadable for all of the substances 
being evaluated Table 4-19 (proposed 
nde Table 4-23) has been revised to 
make the factor linear and to eliminate 
the rating category o( 0 (except when 
data are imavailable for a given 
substance): these changes make die 
ecosystem toxicify factor more 
ponsistent with the toxicity factor in the 
other pathways and threats. Text was 
added to clarify the evaluation of 
ecosystem toxidfy for brackish water. 

Section 4.1.421.2 Persistence. 
Section references have been changed. 
Clarifies how to evaluate penistence for 
contaminated sediment sources, and 
adds coastal tidal waten as a categoiy 
of surface water. 

Section 4.1.4.21.3 Ecosystem 
bioaccumulation potentiaL As explained 
in section m ) of this preamble, this 
factor Is new for this threat and is 
evaluated simdarly to (but with several 
key differences from) die 
bioaccumulation potential fador in the 
human food chain threat 

Section 4.1.4.2.1.4 Calculation of 
ecosystem toxicity/persistence/ 
bioaccumulation factor value. Section 
references have been changed. Table 4-
20 (proposed rule Table 4-24) has been 
changed to refled the changes in the 
values for the factora. Table 4-21, 
Ecosystem Toxldfy/Persistence/ 
Bioaccumulation Values, is new and 
assigns values for the combined 
toxidfy/pereistence/bioaccumtdation 
factor. 

Section 4.1.4.2.2 Hazardous waste 
quantity. Section references have been 
changed 

Section 4.1.4.2.3 Calculation of 
environmental threat—waste 
characteristics factor category value. 
Text has been revised to Indicate the 
midtipUcation of the ecosystem toxidfy/ 
penistence and hazardous waste 
quantify factor values, subjed to a 
maximum, and the further multipUcation 
of that product by the ecosystem 
bioaccumulation potential factor value, 
subjed to a maximum for this second 
product and to reference the table for 
assigning the factor category value. 

Section 4.1.4.3 Environmental 
threat—targets. Descriptive text has 
been removed 

Section 4.1.4.3.1 Sensitive 
environments. Explains how to evaluate 
sensitive environments. Table 4-22. 
Ecological-Based Benchmarks for 
Hazardous Substances in Surface 
Water, has been revised as described in 
section III H of this preamble. The 
rounding rule has also been changed. 

Section 4.1.4.3.1.1 Level 1 
concentrations. Explains (he new 
method of evaluating wetlands based on 
wetland frontage, or, in some situations, 

wedand perimeter. Table 4-23, Sensitive 
Environments Rating Values, has been 
revised as discussed in section UI f of 
this preamble. Table 4-24, Wetlands 
Rating Values for Surface Water 
Migration Pathway, haS been added to 
assign values to wetiands based on the 
total length of wedands. The scoring cap 
was eUmlnated and the multipUer (i.e., 
weight] is now 10, 

Section 4.1.4.3.12 Level II 
concentrations. Has been revised to 
reflect the method of evaluating > 
wedands. The scoring cap was 
elbninated and the multipUer (i.e., 
weight] is now 1. 

Section 4.1.4.3.1.3 Potential 
contamination. Has been revised to 
reflect the method of evaluating 
wedands. The rounding rule has also 
been changed the scoring cap was 
eUminated and the multipUer (i.e., 
weight) is now 0.1. 

Section 4.1.4.3.1.4 Calculation of 
environmental threat—taigets factor 
category value. Has been revised to 
remove the maximum from the targets 
factor category. The rounding rule has 
also been dianged 

Section 4.1.4.4 Calculation of 
environmental threat score for a 
watershed. Divisor for the threat has 
changed. A cap of 60 was expUddy 
placed on the en-vironmental threat 
score, which results in the same 
maximum possible threat score as in the 
proposed rule. (In the proposed rule, 
environmental threat targeta were 
capped at 120. which resulted m an 
environmental threat score maximum of 
60.) However, hi the final rule die targets 
category Is uncapped and can score 
higher than 120 to compensate for low 
scores in other factor categories. 

Section 4.1.5 Calculation of overland 
flow/flood migration component score 
for a watershed. Explains how to 
calculate the score for the watenhed. 

Section 4.1.0 Calculation of overland 
flow/flood migration component score. 
Explains how to calculate the score for 
the coinponent based on the highest 
watenhed score (in the proposed rule 
watenhed scores were summed). 

Section 4.2 Ground water to surface 
water migration component As 
discussed m section DIM of this 
preamble, tills component has been 
added to the rule to accoimt for 
contamination of stirface water bodiei, 
through ground water migration of 
hazardous substances. Thus, aU sections 
referring to this component are new. 

Section 4.2.1 General 
considerations. 

Section 4.2.1.1 Eligible surface 
waters. Explains the conditions that 
must apply before this component is 
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scored. In general, this component is 
scored only when there is a surface 
water within one mile of a source, the 
top of the uppermost aqtafer is at or 
above the bottom of the surtace water, 
and no aquifer discontinuify is 
established between the source and the 
portion of surface water within me mtie 
of die source. Exceptions are also 
explained. 

Section 42.12 Definitloa of the 
hazardous substance migratioa path for 
giwmd water to surface water migration 
component Expkins that die migration 
path is defined as shortest slrai^t-Une 
distance, within the aquifer boundary, 
from a source to surface water. 

Section 42.1.3 Observed release of a 
speckle hazardous substance to surfdce 
water in-water segment Explains that 
before an observed release of an 
individual hazardous substance can be 
established to the surface %vater in-
water segment ^ substance must meet 
die criteria for an observed release bodi 
to ground water and to surface water 
(this requirement does not affect die 
actaal scaring of observed release). Also 
darifies die use of samples from the 
surface water in-water segment 

Section 42.1.4 Target distance limit 
Explahis the criteria for determfaiing the 
target distance Hmit end for estabUshing 
whether targets are subject to actaal or 
potential contamination. 

Section 42. l.S Evaluation of the 
ground water to surface watermigration 
component Explains the general 
approach for evaluating diis component 
Figure 4-2. Overview of Ground Water 
to Surface Water Migration Component 
is new. Table 4r-25, which is new. 
provides the scoring sheets for tiiis 
component 

Section 4.2.2 Drinking water threat. 
Explains the general approach for 
evaluatiiog this tiireat 

Section 4.22.1 Drinking water 
threat—likelihood of release. Explains 
the general approadi for evaluating this 
factor category. 

Section 4.2.21.1 Observed release. 
Explains that scoring an observed 
release is based on releases to ground 
water. 

Section 4 2 2 1 2 Potential to release. 
Explains that scoring is based oa the 
scoring of potential release fo uppermost 
aquifer. 

Section 422.12 Calculation of 
drinking water threat—likelihood of 
release factor category value. Explains 
how to assign the factor category valoe. 

Section 4222 Drinking water 
threat—waste characteristics. Explains 
the general approach for evaluating this 
factor category. 

Section 4222.1 Toxicity/mobility/ 
persistence. Explains the approach for 
evaluating these fadon. 

Section 4222.1.1 Toxicity. Explains 
that toxidfy values are assigned to all 
hazardous substances available to 
migrate to gnnmd water. 

Section 4.2.22.1.2 Mobility. Explains 
that the mob&ify value is assigned to aU 
hazardous substances available to 
migrate to ground water. 

Section 4222.12 Persistertce. 
Explains diat this £actor value Is 
assigned as In the diinkihg water threat 
for the overland flow/flood migration 
component fpr all hazardous substances 
available to migrate to groond water. 

Section 422 .2 t4 CalcaUoioa of 
toxicity/raobility/petsisterwe factor 
value. Explains that the factor vahie is 
the highest value assigned to any 
hazardous substance evaluated using 
Table 4-28, which is new. 

Section 4.2222 Hazardous waste 
quantity. Explains that hazardous -waste 
quantity is calculated for hazardous 
substances available to migrate to 
ground water. 

Section 4 2 2 2 2 Calculation of 
drinking water thr^l—waste 
characteristics factor category value. 
Expliams how to calculate the factor 
category value 

Section 4.22.3 Driiddng water 
threat—targets. Explains tibe general 
approadi for evahtatlng this factor 
category. 

Section 42.22.1 Nearest intake. 
Explains how to determine the dilution 
weight adjustment using Tai>ie 4-27, 
which was added and how to assign 
factor values. Figure 4-6 was added to 
iUustrate deteimination of the ground 
water to surface water angle. (See 
section IQ O of diis preamble for a 
discussion of this adjustment) 

Section 4223.2 Population. Hits 
section parallels other population fader 
sections. 

Section 42222.1 Level I 
concentrations. Parallels the population 
factor sections in the overtand flow/ 
flood migration component 

Section 422222 ; Uvel U 
concentrations. Parallels the population 
factor sections in the overland flow/ 
flood migration component 

Section 4.2.2.3.2.3 Potential 
coataminatioTL Parallels the population 
factor sections in the; overiand flow/ 
flood migration component except for 
addition of the dilution weight 
adjustment 

Section 4.223.2.4 Calculation of 
population factor value. Parallels other 
population factor sections. 

Section 4.2222 Resources. Parallels 
other resources factor sections. 

Section 42.2.3.4 Calculation of the 
drinking water threat—targets factor 
category value. Explains how to 
calculate the factor category value. 

Section 422.4 Calculation of 
drinking water threat score for a 
watershed. Explains how to calculate 
the score for a watenhed. 

Section 4.22 Human food chain 
threat Lists the facton evaluafed 

Section 4.22.1 Human food chain 
threat—likelihood of release. Explains 
how to assign the fador category value. 

Section 4222 Human food chain 
threat—waste characteristics. Lists die 
factori) evaluated. 

Section 422.2.1 Toxicity/mobility/' 
persistence/bioaccumulation. Explains 
how to calculate these fa<itor values 
using Table 4-28. which ia new. 

. Sectt'ofl 42221 .1 ' Toxicity. Explatas 
how to calculate this factor veine. 

Section 4 2 2 2 1 2 Mobility. Explains 
how to calculate this factor value. 

Section 423212 Persistence. 
Explains how to calculate tliis fador 
value. 

Section 423.2.1.4 Biaaccamuktion 
potential. Explains how to calculate diis 
factor value. 

Section 4232.12 Calculation of 
toxicity/mobility/persistence/ 
bioaccumulation factor value. Explains 
how to calculate diis value using Tables 
3-9.4-26, and 4-28. 

Section 42322 Hazardous waste 
quantity. E^qilains how to assign the 
factor value. 

Section 42323 Calculation of 
human food chain threat—waste 
characteristics factor category value. 
Explains how to calculate diis factor 
category value. 

Section 4.232 Human food chain 
threat—taigets- Explains the facton to 
be evaluated^ 

Section 4232.1 Food chain 
individuaL Explains how to assign die 
factor value. 

Section 422.32 Population. Explains 
how to calculate this factor value. 

Section 42.3.32.1 Uvel I 
concentrations. ParaUels the population 
factor in the human food cham threat for 
the overiand flow/flood migratioa 
component 

Section 4.2.3.3.22 Level II 
concentrations. Parallels the population 
factor in the human food chain threat for 
the overland flow/flood migration 
component 

Section 42.3.3.2.3 Potential human 
food chain contamination. Parallels the 
population fador in the human food 
chain threat for the overland flow/flood 
component except for addition of the 
dilution weight adjustment. 
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Section 42.3.3.2.4 Calculation of the 
population factor value. Explains how to 
calculate this factor value. 

Section 4.2.3.3.3 Calculation of ' ' 
human food chain threat—targets factor 
category value. Explains how to 
calculate this factor category value. 

Section 4.2.3.4 Calculation of human 
food chain threat score for a watershed. 
Explains how to calculate the score for a 
watershed 

Section 42.4 Envirorwnental threat 
Lista the facton evaluated 

Section 424.1 Environmental 
threat—likelihood of release. Explains 
how to calculate this factor category 
value. 

Section 4.2.42 Environmental 
threat—waste characteristics. Explains 
how to calculate this factor category 
value. 

Section 424.2.1 Ecosystem toxicity/ 
mobility/persistence/bioaccumulation. 
Explains how to calculate these factor 
values. 

Section 42.4.2.1.1 Ecosystem 
toxicity. Explains how to calculate diis 
factor value. 

Section 4.2.42.12 Mobility. Explains 
how to calculate this factor value. 

Section 4.2.42.1.3 Persistence. 
Explains how to calculate this factor 
value. 

Section 4.2.42.1.4 Ecosystem 
bioaccumulation potentiaL Parallels the 
ecosystem bioaccumulation evaluation 
in the overland flow/flood component 
except expands die spedes considered 
as discussed In section m ). 

Section 42.42.1.5 Calculation of 
ecosystem toxicity/mobility/ 
persistence/bioaccumulation factor 
value. Explains how to calculate this 
factor value ustag Tables 3-9, 4-29, and 
4-30. which were added. 

Section 4.2.4.2.2 Hazardous waste 
quantity. Explains how to calculate this 
factor value. 

Section 4.2.4.2.3 Calculation of 
environmental threat—waste 
characteristics factor category value. 
Explains how to calculate ttiis factor 
category value. 

Section 4.2.4.3 Environmental 
threat—targets. Explaim, how to 
calctdate this factor category value. 

Section 42.4.3.1 Sensitive 
environments. Explains how to calculate 
this factor value. 

Section 4.2.4.3.1.1 Level 1 
concentrations. Parallels factor sections 
in the overland flow/flood migration 
component. 

Section 4.2.4.3.12 Level II 
concentrations. Parallels factor sections 
in the overiand flow/flood migration 
component. 

Section 4.2.42.1.3 Potential 
contamination. Parallels factor sections 

hi the overland flow/flood migration 
component except for addition of the 
diluUon weight adjustment 

Section 42.4.3.1.4 Calculation of 
environmental threat—targets factor 
category value. Explains how to 
calculate the value for the factor 
category. 

Section 42.4.4 Calculation of 
environmental threat score for a 
watershed. Explams how to calculate 
this threat score for a watenhed 

Section 42M Calculation of ground 
water to surface water migration 
component score for a watershed 
Explains how to calculate a watenhed 
score for this component 

Section 42.6 Calculation of ground 
water to surface water migration 
componertt score. Explains how to 
calodate this score based on the scores 
for watenheds evaluated for this 
component. 

Section 4.3 Calculation qf surface 
water migration pathway score. 
Explains how to assign die pathway ^̂  
score. 

In addition to the above noted 
changes, the recreational use threat has 
been eliminated The drinking water use 
and other use fadon have also been 
eliminated as have the tables (4-12 and 
4-13 in the proposed rule) that related to 
scoring these factors. Figures 4-1,4-2, 
and 4-3 as weU as Tables 4-lS. and 4-17 
through 4-22 from the proposed rule 
have been ellmhiated. 

Section S Soil Exposure Pathway 
The sod exposure padiway evaluates 

threats resulting from contamination of 
surface material The major changes 
spedflc to this padiway hiclude revision 
of the name of the pathway; eUmuiation 
of duldren under seven as a population 
that must be counted and evaluated 
separately; addition of hazardous waste 
quantify to the waste characteristics 
factor category: indusion of worken in 
the evaluation of resident population 
targets: weighting of resident population 
based on benchmarks; inclusion of the 
nearest individual factor in both the 
resident and nearby targets factor 
category; indusion of a resources factor 
in the resident population evaluation: 
and revisions to the sensitive 
environments factor. 

Section 5.0 Soil Exposure Pathway. 
The liame of the pathway has been 
changed from onsite exposure to soil 
exposure. Descriptive text has been 
removed. Figure 5-1 has been revised to 
reflect re-visions to the facton 
evaluated. Table 5-1 has been revised to 
reflect the new factor category values 
throughout which were made more 
consistent with the other pathways. 

Section 5.0.1 General 
considerations. Has been re-vised to 
refled the redefinition of source, 
discussed in section UI N of this 
preamble. The mediods for estabUshing 
areas of observed contammation and for 
determming the hazardous substances 
associated with an area of observed 
contamhiation have been darified. The 
instractions have been revised to make 
dear that any part of a site diat is 
covered by a permanent or otherwise 
mataitained Impermeable material such 
as asphalt is not considered in 
evaluating die pathway. 

Section 5.1. Resident population 
threat Has been re-vised to spedfy 
when the resident population threat 
should be evaluated The requirements 
state that this threat is scored when 
there Is an area of observed 
contamhiation within the property 
boundary and within 200 feet of a 
residence, school, day care center, or 
workplace, or within the boundaries of 
terrestrial sensitive environments and 
specified resources. 

Section 5.1.1 Likelihood of exposure. 
Text has been simpUfied 

Section 5.1.2 Waste characteristics. 
Evaluation of waste charaderistics has 
been changed to tadude hazardous 
waste quantify as well as toxicify. 
Hazardous waste quantify was added to 
the factor category ta response to 
comments that the pathway did not 
consider the dose relationship; the 
combination of hazardous waste 
quantify and toxidfy Is a surrogate for 
that relationship and makes the 
pathway more consistent with the rest 
of the rule. The text has been revised to 
refled the change. 

Section 5.12.1 Toxicity. References 
the section explaining how to assign 
toxidfy factor values. 

Section S.1.2.2 Hazardous waste 
quantity. This section is new and 
explains how to assign a value to this 
factor. Table 5-2, Hazardous Waste 
Quantity Evaluation Equations for Soil 
Exposure Pathway, is a revision of 
Table 2-14 from the proposed rule. This 
table diffen from Table 2-5 of the final 
rale because generaUy only the top two 
feet of an area of observed 
contamination are considered in 
evaluating the pathway. LandfiUs, 
contaminated soils, waste piles, land 
treatment areas, dry surface 
impoundments, and buried/backfiUed 
surface impoundments, which can be 
evaluated based on their volume in 
Table 2-5, are evaluated for this 
pathway using the area measure 
because the area measure now has a 
two-foot depth built into the equation. 
Surface impoundments containing 
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hazardous substances present as Uquids, 
tanks, and containen may be evaluated 
based oh volume because it is possible 
that a penon could wade, swim, reach, 
or faU to a depth greater than two feet. 

Section 5.1.2.3 Calculation of waste 
characteristics factor category value. 
Explahis how to combuie the toxidfy 
and hazardous waste quantify factor 
values, subject to the new maximum. 

Section 5.1.3 Targets. This factor 
category has been revised substantiaUy. 
As ̂ cussed in section UI N above, die 
high-risk target population has been 
emnlnated and worken have been 
added as targeta.. Table 5-3. Health-
Based Benchmarks for Hazardous 
Substances hi Sods, has been added to 
Ust benchmarks appropriate for this 
padiway. 

Section 5.1.32 Resident individual. 
The resident hidlvidual factor has been 
added for consistency with other 
pathways. 

Section 5.1.32 Resident population. 
Explains bow to evaluate the resident 
population using health-based 
benchmarics. described ui section m H 
above, and how to estimate this 
population. 

Section 5.1.3.2.1 Level I 
concentrations. Explains how to assign 

. a value for this new factor. 
Section 5.1.3.22 Level II 

concentrations. Explains how to assign 
a value for this new factor. 

Section S.1.32.3 Calculation of 
resident population factor value.. 
Explains how to calcidate this factor 
value. 

Section 5.1.3.3 Workers. Explains 
how to evaluate worken. 

Section 5.1.3.4 Resources. Explains 
how to assign values if the area of 
observed contamination Ladudes land 
used for commerdal agricultiue. 
commercial silviculture, or commercial 
livestock grazing or production. 

Section 5.1.3.5 Terrestrial sensitive 
environments. The value assigned for 
this factor has been re-vised so that the 
value is based on the sum of the values 
assigned to terrestrial-sensitive 
environments in areas of observed 
contamination, rather than on the 
highest scoring terrestrial sensitive 
environment The maximum value that 
can be assigned to this factor is limited 
but is higher than under the proposed 
rule. The limit is determined by scoring 
the pathway with only sensitive 
en-vironments in the targets factor 
category; the pathway score imder these 
conditions may not exceed 60 points. 
The sensitive environments listed in 
Table 5-5 have been modified. The text 
has been simplified and references 
changed to correspond to changes in the 

rale. The rounding rule has been 
changed. 

Section 5.1.3.6 Calculation of 
resident population targets factor 
category value. Explains how to 
calculate the factor category value from 
the revised facton. "The rounding rule 
has been changed. 

Section 5.1.4 Calculation of resident 
population threat score. Has only minor 
editorial changes. 

Section 5.2 Nearby population 
threat Introductory text has been 
clarified. 

Section 52.1 Likelihood of exposure. 
Lists the factora evaluated 

Section 52.1.1 Attractiveness/ 
accessibility. As explained in section ni 
N of this preamble, the name of this 
factor has changedias have the criteria 
used to assign values. This factor now 
emphasizes the use of the area by the 
general public. Descriptive text has been 
removed. Table 5-6 (proposed rule 
Table 5-4) has been changed by 
redefining the criteria and the assigned 
values, and by adding a value of 0 for 
sites that are physically Inaccessible to ' 
the pubUc. 

Section 52.1.2 Area of 
contamination. The tide of this section 
has been changed. This factor is now 
based solely on area of contamination, 
which relates to the likelihood of 
exposure. unUke hazardous waste 
quantify, which serves as part of the 
surrogate for dose. Values are assigned 
using Table 5-7. which is new. 

Section 5.2.1.3 Likelihood of 
exposure factor category value. Text 
has been revised to reflect the new 
names of the facton. Table 5-6 
(proposed rule Table 5-5) has been 
revised in response to the changes noted 
above for the attractiveness/ 
accesslbiUfy and area of contamination 
facton. 

Section 5.2.2 Waste characteristics. 
Text has been revised to reflect changes 
in the factor category. 

Section 5.2.2.1 Toxicity. Explains 
how to evaluate the toxidty factor for 
the nearby population threat. 

Section 5.2.2.2 Hazardous waste 
quantity. This section is new, as is 
consideration of this'factor in this 
threat As discussed above, this factor 
has been added in response to 
comments and to make the pathway 
more consistent with'the other 
pathways. The section explains how to 
assign the factor value. 

Section 5.2.2.3 Calculation of waste 
characteristics factor category value. 
Explains how to combine the toxicity 
and hazardous waste quantity factor 
values, subject to the new maximum. 

Section 5.2.3 Targets. Descriptive 
text has been removed. 

Section 5.2.3.1 Nearby individual. 
This section is new and explams how tc 
assign a value to the nearby individual 
(i.e.. resident or student with shortest 
travel distance) if there is no resident 
individuaL The factor has been added to 
make the nearby threat consistent widi 
other pathways. Table 5-9, Nearby 
Individual Factor Values, Is new. 

Section 5.2.3.2 Population within one 
mile. This section is new and includes 
the tejct that previously appeared under 
the Targeta section. The section explains 
how to assign a value using Table 5-10. 
The text has been revised for clarify. 
Table 5-10. Distance-Weighted 
Population Values for Nearby, 
Population Threat is new. The table 
assigns distance-weighted values for 
population in each fravel distance 
categmy. The values in the table were 
determined by statistical simulation to 

'yield the same population, on average, 
as the use of the formulas hi die 
proposed rule. The distance weights 
have been modified as foUows: for 
travel distance of >0 to Vt mile, the 
assigned distance weight is 0.025; for 
> !4 to Vi mile. 0.0125. and for > H to 1 
mile, 0.00625. The use of population 
ranges has been adopted as part of the 
simpUfication discussed in section m A. 

Section 5.2.3.3 Calculation of nearby 
population targets factor category value. 
Text has been revised to refled die 
changes in the targets factor categofy 
and in the roimding rule. 

Section 5.2.4 Calgulation of nearby 
population threat score. Minor editorial 
changes only. 

Section 5.3 Calculation of the soil 
exposure pathway score. Has been 
changed to refled the change in the 
value used as a divisor. 

In addition to the above noted 
changes, Figures 5-2 and 5-3 and Tables 
5-4 and 5-6 from the proposed nde have 
been removed. 

Section 6 Air Migration Pathway 

The air migration pathway evaluates 
the relative threat resulting from 
releases or potential releases of 
hazardous substances, either as gases or 
particulates, to the air. The major 
changes specific to this pathway include 
separate evaluation of gas and 
particulates in the likelihood to release 
factor category; inclusion of benchmarks 
to evaluate population and the nearest 
individual; weighting of sensitive 
environments based on actual or 
potential contamination; revision of the 
distance weights; deletion of the land 
use factor and inclusion of a resources 
factor in the evaluation of population: 
and revisions to the mobility factor. 
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Section 6.0 Air Migration Path way. 
Descriptive text has been removed 
Figure 6-1 has been revised to reflect 
revisions to the factora evaluated and 
Table 6-1 bias been revised to refled the 
new factor category values throughout' 

^Section 6.1 Likelihood of release. 
Has been revised to eliminata 
explanatory text and to add instractions 
about which fadon to evaluate for this 
factor category. 

Section 6.1.1 Observed release. Sa 
discussed hi section m G of this 
preamble, the spedfic criteria have been 
revised. 

Section 6.1.2 Potential to release. As 
explained hi section QIO of this 
preamble, die method for evaluating this 
factor has been revised Gas potential to 
release and particulate potential to 
release are evaluated separatefy. The 
explanatory text has been removed-

Secdon 6.12.1 Gas potential to 
release. Explains how this fador is 
evaluated Table 6-2 (proposed rule 
7 able 2-3) has been revised to ajqify 
c:dy to die gas potential to rdease 

-f .dors. 
Section 612.1.1 Gas containment 

Descriptive text has been removed 
Table 6-3 (proposed rule Table 2-6) has 
been simplified The depdi requirementa 
and other containment requirementa 
have been revised based on public 
comment the field test and a review of 
recent information on covering systems. 
Consideration of biogas releases has 
been added. Assigned values have been 
revised and also refled the revised 
maximum value for the fador. 

SecUon 6.12.12 Gas source type. 
New source types have been added to 
Table 6-4 (proposed rule Table 2-6). and 
die assigned values have been revised. 
As explained in section QI O of this 
preamble, new source types and 
subgroups for spedfic types have been 
added in response to commenta and the 
field test to make this fador easier to 
evaluate. Treatment of sources when no 
source meets the minimum size has been 
clarified. 

Section 6.1.21.3 Gas migration 
potentiaL As explained in section UI O 
of this preamble, this section has been 
renamed and.the approach for assigning 
values changed sUghUy. This section 
explains how to assign values to each 
substance and subsequendy to die 
source using Tables 6-5. 6-6, and 6-7. 
Dry sod relative volatility has been 
removed as a measure of gas migratioa 
potential. The footaotes have been 
removed from Table 6-5 (proposed rule 
Table 2-7] and the name has been 
ch.inged to "Values for Vapor Pressure 
and Henry's Constant" The titles of 
Tables 6-6 and 6-7 have been changed. 
The values assigned have also been 

changed to refled the revised maximum 
value for the fador category. Descriptive 
text has been removed 

Section 612.1.4 Calculation of gas 
potential to release value. Explains how 
to calctdate this value. 

Section 61.22 Particulate potential 
to release. Explains how this fador is 
evaluated Table 6-8 (proposed rule 
Table 2-3) has been revised to apply 
only to the particulate potential to 
release bctors. 

Section 8.1.22.1 Particulate 
containment References Table 6-6 
(Table 2-5 from the proposed rule). The 
criteria and values assigned asing this . 
table have been changed as discussed 
hi section HI O of this preamble. 
Considerations of depdi have been 
added for particulates.. . 

Section 6.122,2 Particulate source 
type. In response to coaunents, new -
kinds of source types and subgroups.of 
source types have been added to make -
this factor easier to score. The values 
assigned have been revised to refled the 
changed factor category maximum. 
Treatment of sources when no source 
meets the minimum size has been 
darified 

Section 612.22 Particulate 
migration potential. Has been renamed. 
Descriptive text has been removed 
Proposed rule Figure 2-3 has been 
simpUfied expanded and renumbered 
as Figure 6-2. Proposed rule Table 2-9 
has been renumbered as Table 6-ia 

Section 6.12.24 Calculation of 
particulate potential to release value. 
Describes how to calculate this value. 

Section 6.12.3 Calculation of 
potential to release factor value for the 
site. Text has been simplified and 
modified to accotmt for gas and 
particulate potential to release. 

Section 6.12 Calculation of 
likelihood of release factor category 
value. Describes calcadation procedure. 

Section 62 Waste characteristics. 
Descriptive text has been removed. 

Section 62.1 Toxicity/mobility. Text 
has been simplified. 

Section 6.2.1.1 Toxicity. Descriptive 
text has been removed aiul § 2.4.1.1 is 
referenced. 

Section 6 2 1 2 Mobility. As 
explained in section UI F of this 
preamble, the scoring of this factor has 
changed Gas mobiUfy is now based 
only on vapor pressure. The maximum 
value assigned for particulate mobiUty is 
no longer the same as the maximum 
assigned for gas mobdity. The 
particulate mobiUfy values are assigned 
based on Figure 6-3 or the equation in 
the text along widi Table 6-12. The 
values assigned have been put on linear 
scales to be consistent with the new 
structure of the waste characteristics 

factor category. The text has been 
simpUfied 

Section 62.12 Calculation of 
toxicity/mobility factor value. Table 6-
13, proposed rule Table 2-12, the matrix 
for assigning toxicity/mobiUfy factor 
values has been revised to refled the 
changes in values assigned to both 
fadon. 

Section 622 Hazardous waste 
quantity. Descriptive text has been 
removed and t 2.4.2 is referenced 

Section 622 Calculation of waste 
characteristics factor category value. 
The text has been revised to indicate the 
multipUcation of die component factors, 
the new ma-ximum value, and the table 
used to assign the fador category value. 

Section 62 Targets. The target 
distance limit has been modified to 
inchide targeta beyond four miles when 
an observed release extends beyond 
that distance. Text has been added to 
explahi how to evaluate populations and 
sensitive environmento exposed to 
actual contamination. Text was added 
to darify that actaal contamination 
based on an observed release 
estabUshed by dired observation should 
be considered Level IL Table 6-14, 
Health-Based Benchmarks for 
Hazardous Substances in Air, has beeo 
added to Ust the benchmarks used for 
this pathway. Table 6-15, Air Migration 
Pathway Distance Weights (proposed 
rule Table 2-16], has b ^ n revised to 
reflect changes in the distance weights 
discussed in section UI O of this 
preamble. 

Section 62.1 Nearest individual The 
tide has been changed from maximaUy 
exposed individuaL As discussed above, 
this factor is now evaluated based on 
actaal contamination and potential 
contamhiation. The name of Table 6-16 
(proposed rule Table 2-15] has been 
changed and the values have been 
revised based on changes to the 
distance wei^ta. Descriptive text has 
been removed 

Section 622 Population. Evaluation 
of population based on health-based 
benchmarks has been added as 
discussed in section UI H of diis 
preamble. 

Section 6221 Level of 
contamination. Explains how to 
evaluate population based on 
concentrations of hazardous substances 
in. samples. 

Section 622.2 Level I 
concentrations. Explains how to 
evaluate populations exposed to Level I 
concentrations. The scoring cap was 
eliminated and the multiplier (i.e.. 
weight) is now 10. 

Section 6 2 2 3 Level 11 
concentrations. Explains how to 
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evaluate populations exposed to Level 0 
concentrations. 

Section 6.3.2.4 Potential 
contamination. Explahis how to assign 
values to populations potentiaUy 
exposed to contamination from the site. 
The formula for calculating population 
values has been revised. Table 6-17. 
which assigns distance-weighted values 
for populations hi each distance 
category, has been added The values hi 
die table were determined by statistical 
sunulaUon to yield the same population, 
on average, as the use of the formulas In 
the proposed rale. The use of population 
ranges has been adopted as part of the 
sunpllfication discussed in section m A. 
The rounding rule has been changed the 
scoring cap was eUmlnated, and the 
multiplier (I.e., weight) Is now 0.1. 

Section 6.32.5 Calculation of the 
population factor value. Expleins how to 
calculate the fador value. "The scoring 
cap was eUmlnated 

Section 6.3.3 Resources. Explains 
how to assign pointa to resources, which 
in this pathway is based on the presence 
of commerdal agriculture, commerdal 
siMculture. and major or designated 
recreation areas. 

Section 63.4 Sensitive 
environments. Explatas how sensitive 
enviranmenta are evaluated based on 
actaal and potential contamination. The 
maximum value that can be assigned to 
tills factot- is Umlted, but is greater than 
m die proposed rule. The limit is 
determined by scoring the pathway widi 
only sensitive environments in the 
targets fador category; the pathway 
score under these conditions may not 
exceed 60 poinU. 

Section 63.4.1 Actual 
contamination. Explains how to assign 
factor values for sensitive environmenta 
subject to actaal contamination and how 
to assign values to wedands based on 
total acreage. A new Table 6-18, 
Wetiands Rating Values for the Air 
Migration Pathway, has been added to 
assign values to wedands based on 
acreage. 

Section 6.3.4.2 Potential 
contamination. Explains how to 
calculate the factor value for potentially 
contaminated sensitive environments 
and how to assign values to wedands 
based on total acreage within each 
distance category. The rounding rale has 
been changed. 

Section 6.3.4.3 Calculation of 
sensitive environments factor value. 
Explains how to calculate the factor 
value. The rounding rale has been 
changed. 

Section 6.3.5 Calculation of targets 
factor category value. Text has been 
revised to reflect the new names for 
factors. 

Section 6.4 Calculation of air 
migration pathway score. Text has been 
revised to reflect the new divisor. 

In addition to the above noted 
changes, the land use factor. Figure 2-2. 
and Tables 2-2, i-3.2-13,2-17. and 2-19 
ui die proposed rule have been removed. 

Section 7 Sites Containing Radioactive 
Substances 

This entire part of the rule is new, As 
discussed in section m E of the 
preamble, this section has been added 
to provide direction on evaluating sites 
containing radioactive substances. 
Table 7-1 Usta facton evaluated 
differendy for such sites. 

Section 7.1 Likelihood of release/ 
likelihood of exposure. Explains the 
approach to evaluatiiig the factor 
categoiy. 

Section 7.1.1 Observed release/ 
observed contamination. Explahis how 
to evaluate observed release (observed . 
contamination) for radionucUdes. The 
evaluation diffen for radlonudides that 
occur naturaUy or are ubiquitous m the 
environment for man-made 
radlonudides vrithout ubiquitous 
background concentrations in the 
environment and for gamma-emitting 
radionucUdes in the sod exposure 
pathway. This section also explains the 
appropriate procedures for sites with 
mixed radioactive and other hazardous 
substances. 

Section 7.12 Potential to release. 
Explains that potential to release facton 
are evaluated on the physical and 
chemical properties of radionucUdes. not 
their radloactiidfy. 

Section 72 Waste characteristics. 
Lista the facton evaluated. 

Section 7.2.1 Human toxicity. 
Explaina how to assign toxicify values 
to radioactive substances and describes 
appropriate procedures for sites . 
containing mixed radionuclides and 
other hazardous substances. 

Section 7.2.2 Ecosystem toxicity. 
E:xplains that ecosystem toxicity for 
radionucUdes is assigned a value in the 
same way as is human toxicify except 
that the default value is 100 rather than 
1.000. 

Section 7.2.3 Persistence. Explains 
that radioactive substances are assigned 
persistence values based solely on half-
life—radioactive half-life and 
volatilization half-life. Explains how to 
evaluate persistence for mixed 
radioactive and other hazardous 
substances. 

Section 7.2.4 Selection of the 
substance potentially posinggreatest 
hazard. The section explains how to 
select the substance potentially posing 
the greatest hazard. 

Section 7.2.5 Hazardous waste 
quantity. Explains how to evaluate the 
hazardous waste quantify factor for 
sites containing radioactive substances. 

Section 7.2.5.1 Source hazardous 
waste quantity far radionuclides. 
Describes differences between the 
migration pathways and the sod 
exposure padiway. 

Section 7.2.5.1.1 Radionuclide 
constituent quantity (Tier A). Explains 
how to evaluate radionuclide 
constitaent quantity for radionuclides.'-

Section 7.2.5.1.2 Radionuclide 
wastestream quantity (Tier B). Explains 
how to evaluate radionudide 
wastestream quantify for radionuclides. 

Section 7.2.5.1.3 Calculation of 
source hazardous waste quantity value 
for radionuclides. Explains how to 
assign a source value. ' 

Section 7.2.5.2 Calculation of 
hazardous waste quantity factor value 
for radionuclides. Explains how to 
calculate the hazardous waste quantity 
factor value for radionucUdes and 
describes use of the minimum value, 
which is either 10 or 100 (as described in 
section 2.4.2.2 above). 

Section 7.2.5.3 Calculation of 
hazardous waste quantity factor value 
for sites containing mixed radioactive 
and other hazardous substances. 
Explains how to calculate the factor 
value for these sites. 

Section 7.3 Targets. Explains how to 
evaluate targets at sites contaming 
radioactive substances and sites 
containtag radioactive and other 
hazardous substances. 

Section 7.3.1 Level of contamination 
at a sampling location. Explains how to 
determine the appropriate level of 
contamination. 

Section 7.32 Selection of 
benchmarks and comparisons with 
observed release/observed 
contamination. This section lists die 
benchmarks and explains how they are 
used in determining the level of 
contamination. 

V. Required Analyses 

A. Executive Order No. 12291 

Under Executive Order No. 12291. the 
Agency must judge whether a regulation 
is "major" and thus subject to the 
requirement of a Regulatory Impact 
Analysis. The rale published today is 
not major because the rale wiU not 
result in an effect on the economy of 
$100 million or more, will not result in 
increased costs or prices, wiU not have 
significant adverse effects on 
competition, employment, investment, 
productivity, and innovation, and will 
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not significandy disrapt domestic and 
export markets. 

To estimate the costs associated with 
the final rule, a final economic analysis 
entided "Economic Impact Analysis of 
the Revised Hazard Ranking System" 
was prepared as an addendum to the 
December 1987 economic hnpact 
analysis (ElA) to incorporate new data. 
As in die lanuary 1988 EIA die total 
annual cost of taiplem.entlng die final 
rule is estimated tts a function of the 
number of Screening Sis (SS!) and 
Listing Sis (LSI) diat wdl be conducted 
annuaUy and the unit cost of each. In the 
January 1988 EIA, estimates of total 
cosU were developed assuming 1.130 
SSIs and 100 LSIs would be conducted 
snnuaUy. The Agency now estimates 
that 1.100 Sis wiU be conduded 
annuaUy (EPA is no longer using the 
torms SSI and LSI). The total annual 
cost is estimated to be $78.8 miUion. the 
sum of the cost of conducting 1.000 Sis 
a t a unit cost of $55.000.70 Sis for NPL 
sites (without monitoring weds) at a unit 
cost of $100,000, and 30 ^ s for NPL sites 
(ivith monitoring wells) at a unit cost of 
$160,600. 

To estimate die incremental cost of 
implementing the final revised vereion 
of the HRS, the unit cost of conducting 
aU preremedlal listing activities nstag 
the current HRS from the January 1988 
EIA is updated That cost was estimated 
to be $58,200 in the January 1988 EIA. 
and was developed assuming the PA 
had aheady been conducted. The 1968 
estimate is a function of 480 houn of 
Field Investigation Team (FIT) technical 
time valued at $40 per hour and 30 
samples being evaluated at a unit cost of 
$1,300 per sample. To compare the costs 
of the current HRS to those developed 
above for the final revised Version of the 
HRS. die FIT technical time is valued at 
$50 per hour and each sample 
evaluation is estimated to cost $1,000. 
The revised total cost of conducting all 
listing activities beyond die PA for the 
cmrent HRS, therefore, is estimated to 
be $54,000. In addition, the average level 
of effort for a PA under the current HRS 
is estimated to be 60 hours, and die unit 
cost of the PA, assuming a $50 FIT 
hourly rate, is estimated to be $3,000. 

Based on these revisions, the annual 
cost of using the current HftS is 
estimated to be $65.4 million, Uie sum of 
the cost of conducting 2.000 PAs at a 
u n i t cos t of $3,000 (S6 mlUion) and the 
cost of conducting 1,100 Sis at a unit 
cost of $54,000 ($59.4 miUion). Compared 
to the current HRS, the annual 
incremental cost of using the final 
revised version of the HRS is estimated 
to be $13.4 million. On the basis of this 
evaluation, implementing the final 

revised venion of the HRS would not 
constitute a major nde. because die 
annual mcremental cost of the final rule 
is less dian $100 million. No negative 
economic effects are anticipated from 
this rule. 

B. Regulatory Flexibility Determination 

Appendix A of the December 1987 EIA 
tadudes an assessment of the ability of -
responsible parties to pay die costo of 
HRS scoring under the current HRS end 
die three alternative scoring 
mechanisms considered at that time. 
That analysis evaluated the unpact of 
HRS costs under each ranking 
methodology on the flnandal viabiUfy of 
IS sample companies. Under that 
analysis, only the smaUest sample firm 
{one with an average net income of 
$53,700) waS° expected to have difficulfy 
in paying the costs of conducting a 
complete SI under each of the 
alternative ranking scenarios. The new 
uiut cost of a complete SI developed 
during the Phase I field test and uaed in 
this economic analysis faUs within the 
range of coste already evaluated in 
appendix A of the December 1987 ELA. 
Given the previous analysis, EPA 
condudes that most sample firms are 
healthy enough finandally to be able to 
afford the expenditures associated with 
HRS site Inspections. Responsible 
Parties (RPs) that are financially similar 
to the smaUest firm (Firm 15 in appendix 
A of the December 1987 RIA), however, 
do not have the assets or the income to 
enable them to assUme payments similar 
to the estimates derived for the SI done 
under the current HRS or the final 
revised vereion of the HRS. 

The Regulatory FlexibUify Act of 1980 
requires that Federal agendes expUcidy 
con^der the effeds of proposed and 
existing regulations on smaU entities 
and examine alternative regulations that 
wotdd reduce significant advene 
impacts on small entities. The smaU 
entities that could be affected by the 
revisions to the HRS are small 
businesses and small munlripalities that 
are responsible for hazardous wastes at 
a site. Based on the updated analysis 
presented here, EPA concludes that 
usingihe final rule is imlikely to result 
in a significant impad on a substantial 
number of small entities. As discussed 
in the December 1987 EIA, this 
conclusion is drawn because small firms 
are no more or less hkely to be 
responsible parties than are large firms, 
in addition, when they are RPs, small 
firms usually are one of several 
companies responsible for a site and 
proiJably would not bear the full burden 
of liability for HRS expenditares and 
other cleanup costs. 

C. Paperwork Reduction Act 

The information collection 
requirementa contained in this rale have 
been approved by the Office of 
Management and Budget (OMB) tmder 
the provisions of the Paperwork 
Reduction A c t 44 U.S.C. 3501 et seq., 
and has assigned OMB control number 
2050-0095. 

PubUc reporting burden for this 
coUection of infonnation is estimated to 
be 620 houn per response, including 
time for re-viewing instructions, 
searching existing data sources, 
gathering and mamtainlng the data 
needed, and completing and reviewing 
the" collection of information. Send 
comments regarding the burden estimate 
or any other a sped of this coUection of 
information, taiduding suggestions for 
reducing this burden, to Chief, 
Information Policy Branch. PM—U.S. 
Environmental Protection Agency. 401M 
St , SW., Washington. DC 20460; and d u 
Office of Information and Regulatory 
Affafrs, Office of Management and 
Budget Washington, DC 20503, marked 
"Attention: Desk Officer for EPA." 

D. Federalism Implications 

E O . 12612 requires agendes to assess 
whether a regtdation wdl have 
substantial (Urect effects on the States, 
on die relationship between the national 
government and the States, or on the 
distribution of power and 
responslbiUties among the various levels 
of government EPA has determmed that 
this regulation does not have federaUsm 
implications and tha t therefore, a 
Federalism Assessment is not required. 

Ust of Subjecte in 40 CFR Part 300 

Air pollution controls. Chemicals. 
Hazardous materials, biteigovernmenlal 
relations. Natural resources. Oil 
pollution. Reporting and recordkeeping, 
Superfund Waste treatment and 
disposal. Water poUution control. Water 
supply. 

Dated: Novembers. 1990. 
WilliaiD K. ReiJly. 
Administrator 

40 CFR part 300 is amended as 
follows: 

PART 300—(AIMENOEO) 

1. The audiority dtation for part 300 
continues to read as follows: 

Authority: 42 U.S.C. 960S; 33 U.S.C 
:321(c)(2); E.O. No. 117535, 3« FR 21243; EO 
No. 12S60, 52 FR 2923. 

2. Part 300, appendix A is revised to 
read as follows: 
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Appendix A to Part 300—The Hazard 
Ranking System 

Tabu of Contents 
List of Figures 
Ust of Tables 
1.0. Introductioa 
1.1 Definitions. 
ZJH EvalustioniB Common to Multiple 

Pathways. 
21 Overview. 
2.1.1 Calculation ofHRS site scon. ^ 
2.1.2 Calculation of pathway score. 
2.1.3 Common evaluations. 
2.2 Characteriza sources. 
2.2.1 Identify (ourcei. 
Z.2.2 Identify hazaidous substances 

associated with a source, 
2.2.3 Identify hazardous substances 

availal>le to a pathway. 
2.3 LiksUhood of release. 
Z4 Waste diaracteristics. 
Z.4.1 Selection ot substance potentiaUy 

posing greatest hazard 
2.4.1.1 Toxidty factor. 
Z4.1.2 Hazardoiis substance selectioa 

2.4.2 Hazardous waste quantity. 
2.4.2.1 Source hazardous waste quantity. 
2.4.2.1.1 Hazaidous coastttuent quantity. 
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10 Introduction 
The Hazard Ranking System (HRS) is the 

principal mechanism the U.S. Environmental 
Protection Agency (EPA) uses to place sites 
on the National Priorities Ust (NPL). The HRS 
serves as a screening device to evaluate the 
potential for releases of uncontrolled 
hazardous substances to cause human health' 
or environmenlal damage. The HRS provides 
a measure of relative rather than absolute 
risk, It Is designed so that it can be 
consistently applied to 8 wide variety of 
sites, 

1.1 Definitions 
Acute toxicity: Measure of toxicological 

responses that result from a single exposure 

to a substance or h-om multiple exposures 
within a short period of time (typically 
several days or less). Spedfic measures of 
acute toxidty used within die HRS include 
lethal d o s ^ (LDko) and lethal concenta'ationM 
(LCIH), typically measured within a 24-hour to 
se^houi period. 

Ambient Aquatic Ufe Advisory 
Concentrations (AALACs): EPA's advisory 
concentration limit for acute or chronic 
toxidty to aquatic organisms as established 
under section 304(a)(1) of die CUean Water 
Act as amended. 

Ambient Water Qvality Criteria (A WQC): 
EPA's maximum acute or chronic toxidty 
concenb'ations for protection of aquatic life 
and ite use* a* esteblished under section 
304(a)(1) of the Dean Water Act a* 
amended. 

Bioconcentration factor (BCF): Measure of 
the tendency for a substonce to accumulate 
in the tissue of an aquatic organism. BCF is 
deteimined by the extent of partitioning of a 
substonce. at equilibrium, between the tissue 
of on aquatic organism and water. As the 
ratio of concentration of a substence in the 
oiganism divided by ihe concentration in 
water, higher BCT value* refled a tendency 
for SulMtance* to acctunulate in the tissue of 
aquatic organisms. [uniUess]. 

Biodegradation: Chemical reaction of a 
substance induced by enzymatic activity of 
microorganisms. 

CERCLA: Comprehensive Environmental 
Response, Compensation, and Liability Act of 
1980. as amended (Pub. L 96-510. as 
amended). 

Chronic toxicity: Measure of toxicological 
responses that result from repeated exposure 
to a substance over an extended period of 
time (typically 3 months or longer). Such 
responses may penist beyond the exposure 
or may not appear until much later in time 
than the exposure. HRS measures of chronic 
toxidty hidude Reference Dose (RiD) values. 

Contract Ldlmrotory Program (CLP): 
Analytical program developed for CHlCtA 
waste site samples to fill the need for legally 
defensible analytical results supported by a 
high level of quality assurance and 
documentetion. 

Contract-Required Detection Limit (CRDL). 
Term eqiuvalent to conb^ct-required 
quantitation limit but used primarily for 
inorganic substances. ' 

Contract-Required Quantitation limit 
(CRQL): Substance-speciflc level tiiat a CLP 
laboratory must be able to routinely and 
reliably detect in specific sample matrices. It 
is not tiie lowest detectable level achievable, 
but rather-the level that a CLP laboratory 
should reasonably quantify. The CRQL may 
or may not tie equal to the quantitation limit 
of a given substance in a given sample. For 
HRS purposes, the term CRQL refers to both 
Ihe contract-required quantitation limit and 
the contract-required detection limiL 

Curie (Ci): Measure used to quantify the 
amount of radioactivity. One cune equals 37 
billion nuclear transformations per second. 
and one picocurie (pCi) equals 10""Ci. 

Decay product: Isotope formed by the 
radioactive decay of some other isotope. This 
newly formed isotope possesses physical and 
chemical properties that are different from 
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those of its parent itott^e. and may also be 
radioactive. 

Detection Limit (DL): Lowest amouht that 
can be distinguished from the normal random 
"noise" of ao analytical instrument or 
method. For HRS purposes, the detection 
limit used is the method detection limit 
(MDL) or, for real-time field instnimente. Ihe 
detection limit of the instnunent as used in 
the field. 

Dilution weight Parameter hi Ihe HRS 
surfaca water migration pathway that 
reduce* the point value assigned to UtgeU as 
the flow or depth of the relevant surface 
waterhody bierease*. [unttle**]. 

Dittanee weight: Parameter in the HRS air 
migration, ground water migration, and soil 
exposure pathways that recces the point 
value assigned to target* as their distance 
increase* from the site. [Unitless]. 

Distribution coefficient (Ka): Measure of 
the extent of partitioning of a substence 
between geologic material* (for example, (oil. 
sediment rock) and water (also callad 
partition coefiident). The distribution 
coefiident is used in the HRS in evaluathig 
the mobihty of a substence for the ground 
water migration pathway, (ml/g). 

£D,o [JO percent effective dose): Estimated 
dote aaaodated with a 10 percent increase in 
response over control groups. For HRS 
purposes, the response considered is cancer, 
[miiligram* toxicant per kilogram body 
weight per day (mg/kg-day)]. 

Food and Drug Administration Action 
Level (FDAAL): Under sedion 406 of the 
Federal Food. Drag and C^osmetic Act as 
amended, concentration of a poisonous or 
deleterious substance in human food or 
animal feed at or above which FDA will take 
lugal action to remove adulterated produd* 
from the market Only FDAAL* estebli*hed . 
for 6sb and sbelUish apply in the HRS. 

Half-life: Length of time required for an 
initial concentration of a substance to be 
halved a* a result of loss through decay. The 
HRS consider* five decay processes: 
biodegradation. hydrolysis, photolysis, 
radioactive decay, and volatilization. 

Hazardous substance: CXROA hazardous 
substances, pollutants, and contaminante as 
defined in CERCLA sections 101(14) and 
101(33). except where otherwise spedfically 
noted in the HRS. 

Hazardous wastestream: Material 
conUining CERCLA hazardous sulistanues 
(as defmed in CERCIA section 101(14]) Uiat 
was deposited, stored, disposed, or placed in, 
or thai otherwise migrated to, a source. 

HRS "factor": Primary rating elements 
internal to the HRS. 

HRS "factor category": Set of HRS factors 
(that is. likelihood of release [or exposure], 
waste characteristics, targets). 

HRS "migration path ways": HRS groimd 
water, surface water, and air migration 
pathways. 

HRS "pathway": Set of HRS factor 
categories combined to produce a score to 
measure relative risks posed by a site in one 
of four environmental pathways (that is, 
ground water, surface water, soil, and air). 

HRS "site score": Composite of the ,'our 
1 IRS pathway scores. 

Henry's low constant- Measure of the 
volatility of a substance in a dilute solution of 

water at equilibrium. It is the ratio of the 
vapor pressure exerted by s *nb*tence in the 
gas phase over a dilute aqueous solution of 
tiiat substonce to ite concentration in the 
solution at a given temperature. For HRS 
purposes, use the value reported at or near 
25' C [atmoophere-cubic meters per mole 
(atm-mVinol)]. 

Hydrolysis: CSiemical reaction of a 
substance with water. 

Karat Teirain with characteristic* of relief 
and drainage arising from a high degree of 
rock solubmty in nahiral waten. The 
majority of kant occur* in lime*tone*. but 
karat may oUo fonn ia dolomite. gyp*um. and 
saU deposit*. Feature* as*odateawilh kant 
terrain* typically indude irregular 
topography, dnkholes, vertictd thsJl*. abrupt 
ridge*, caveuis, abundant spring*. and /« 
disappearing streams. Kant aqiuen are 
assodated with kant terrain. 

£Cw (lethal concentration, SO percent): 
Concentration of a subitance In air (typically 
microgram* per cubic meter (Mg/n^l or 
water [typically mtcTOgram* per liter (>ig/l)] 
that kills SO percent of a group of eiqKised 
organisms. The LCw i* used in the HRS in 
assessing acute toxidty. 

LDx (iethaldose, 50percent): Dose of a- ' 
substance that kills 50 percent of a noup of 
exposed organisms. The LDu I* used in the 
HRS in assessing acute toxidty [milligramg 
toxicant per kilogram body weicpil (mg/kg)].' 

Maximum Qmtarninant Level (MCLp 
Under section 1412 of the Safe Drinking 
Water Act as amended, the maximom 
permissible concentration of a substence in 
water that is deUvered to any user of a pubUc 
water supply. 

Maximum Contaminant Level Coal 
(MCLG): Under section 1412 of the Safe 
Drinking Water Act as amended, a 
nonenforceable concentration for a substance 
in drinking water that is protective of adverse 
human health effects and allows on adequate 
margin of safety. 

Method Detection Limit (MDL): Lowest 
concentration of analyte that a method can 
detect reliably in either a sample or blank. 

Mixed radioactive and other hazardous 
euBstances: Material containing both 
radioactive hazardous substances and 
ncnradioactive hazardous substances, 
regardless of whether these types of 
substences are physically separated, 
combined chemically, or simply mUed 
together. 

National Ambient .Air Quality Standards 
(NAAQS): Primary standards for air quality 
established under sections 106 and 109 of the 
Clean Air Act as amended. 

National Emission Standards for 
Hazardous Air Pollutants (NESHAf^): 
Standards esteblished for substances listed 
under section 112 of the CUeaii Air Act. as 
amended. Only those NESHAPs promulgated 
in ambient concentration units apply In the 
HRS. 

Octanol-waterpartition coefficient (ICm [or 
PI): Measure of the extent of partiUoaing of a 
substance between water and octanol at 
equilibrium. The I C is determined by the 
ratio between the concentration in octanol 
divided by the concentration in water al 
equilibrium, (unitlessj. 

Organic carbon partition coefficient iK,r): 
Measure of the extent of partitioning of a 

substance, at equilibrium, between organic 
carbon in geologic materials and water. The 
higher the K«. the mora likely a substance is 
to bind to geologic material* than to remain 
in water. |ml/g]. 

Photolysis: Chemical reaction of a 
substance caused by dired absorption of 
solar energy (direct photolysis) or caused by 
other aubtiance* that absorb *olar energy 
(indired photolysis). 

Radiation: Partides (alpha, beta, neutrons) 
or photon* (x- and ganuna-rays) emitted by 
radionuclides. 

Radioactive decay: Prace** of spontaneous 
nuclear transformation, whereby aa isotope 
of one element Is transformed into an isotope 
of another element releasing excess energy 
in the form of radiation. 

Radioactive half-life: "Time required for 
one-half the atom* in a given quantity of a 
spedfic radionuclide to undergo radioactive 
decay. 

Radioactive substance: Solid, bqnid, or gas 
containing atoms of a single radionudide or 
multiple radionuclides. 

Radioactivity: Property of those Isotopes of 
element* that exhibit radioactive decay and 
emit radiation. 

Radionuclide/radioisotope: Isotope of en 
element exhibiting radioactivity. For HRS 
purposes, "radionuclide" and "radioisotope" 
are used synonymously. 

Reference dose (RfD): Estimate of a daily 
exposure level pf a substonce to a human 
popidation below which advene noncancer 
health effeds are not antidpated. [milligram* 
toxicant per kilogram body weight per day 
(mg/kg-day)]. 

Removal action: Action that removes 
hazardous substance* from the *ite for proper 
dispo*al or destruction in a fadhty peimitted 
under the Resource CoiuervaUon and 
Recovery Act or the Toxic Substance*' 
Control Ad or by the Nuclear Regulatoiy 
Commission. 

Roentgen (R): Measure of external 
exposures to Ionizing radiation. One roentgen 
equals that amount of x-ray or gaimna 
radiation required to produce ions carrying a 
charge of 1 electrostatic unit (esu) in 1 cubic 
centimeter of dry air under standard 
conditions. Otve microroentgen ()iR) equals 
lO-'R. 

Sample quantitation limit (SQL): (}uanlity 
of a substance that can be reasonably 
quantified given the limits of detection for the 
methods of analysis and sample 
charaderistics th& may affed quantitation 
(for example, dilution, concentration). 

Screening concentration: Media-spedfic 
benchmark concentration for a hazardous 
substance that is used in the HRS for 
comparison with the concentration of that 
hazardous substance in a sample from that 
media. The screening concentration for a 
specific hazardous substance corresponds to 
its reference dose for inhalaticn exposures or 
for oral exposures, as appropriate, and. if the 
substance is a human carcinogen with a 
weighl-of evidence classification of A, B, or 
C. to that concentration that corresponds to 
its 10' ' individual lifetime excess cancer risk 
for inhalation exposures or for oral 
exposure:;, as appropriate. 
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Site: Area(s) where a hazardous substence 
has been deposited, stored, disposed, or 
placed, or has otherwise come to be located. 
Such areas may indude multiple sourees and, 
may include the area between souroes. 

Slope factor (also referred to as cancer 
potency factor): Estimate of the probability of 
response (for example, cancer) per unit 
intake of a substance over a Ufetime. The 
slope factor i« typically uaed to estimate 
upper-bound probability of an individual 
developing cancer as a result of exposure to a 
particular level of a human carcinogen with a 
weight-of-evidence dassificatlon of K B, or 
C. l(mg/kg-day)'* for non-radioactive 
substance* and (pCO~' for radioactive 
substences]. 

Source: Any area where a hazardous 
substance has been deposited, stored, 
disposed, or placed, plus those soils that have 
become contaminated from migration of a 
hazardous substance. Sounds do not include 
those volumes of air. ground water, surface 
water, or surface water sedunents that have 
become contaminated by migration, except: 
in the case of either a ground water plume 
virith no identified source or contaminated 
surface water sediments with no identified 
souree. the plume or conteminaled sedimente 
may be considered a source. 

Target distance limit Maximum distance 
over which targete for the site are evaluated. 
The target distance limit varies by HRS 
pathway. 

Uranium Mill Tailings Radiation Control 
Act (UMTRCA) Standards: Stendards for 
radionudide* esteblished under sections 102. 
104, and 108 of the Uramum Mill Tailings 
Radiation Control Act as amended. 

Vapor pressure: Pressure exerted by the 
vapor of a substance when it is in equilibrium 
with its solid or liquid form at a given 
temperature. For HRS purposes, use the value 
reported at or near 25* C. [atmosphere or 
torr]. 

Volatilization: Physical transfer process 
through which a substence undergoes a 
change of state from a solid or liquid to a gas. 

Water solubility: Maximum concentration 
of a substance in pure water at a given 
temperature. For HRS purposes, use the value 
reported at or near 25' C. [milligrams per liter 
Img/l)]. 

Weight-of-evidence: EPA classification 
system for characterizing the evidence 
supporting the designation of a substance as 
a human carcinogen. EPA weight-of-evidence 
groupings include: 

Croup A: Human carcinogen--sufficieni 
evidence of carcinogenicity in humans. 
Group Bl: Probable human carcinogen- -
limited evidence of carcinogenicity in 
humans. 
tiroup B2; Probable human carcinogen- -
sufficient evidence of carcinogenicity in 
animals. 
Group C: Possible human carcinogen--
limited evidence of carcinogenicity in 
animals. 
Croup D: Not classifiable as to human 
carcinogenicity--applicable when there 
is no animal evidence, or when human o: 
animal evidence is inadequate. 
Group E: Evidence of noncarcinogenici ty 
for h u m a n s . 

ZO Evaluations Common to Multiple 
Pathways 

2.1 Overv/eiv. The HRS site score (S) i* 
the result of an evaluation of four pathways: 

• G r o u n d W a t e r M i g r a t i o n ( S „ ) . 
• S u r f a c e W a t e r M i g r a t i o n ( S „ ) . 
• Soil Exposure (S.). 

" • Air Migration (SJ. 
The ground water and air migration 

pathways iise single threat evaluations, while 
the surface water migration and soil exposure 
pathways use multiple threat evaluations. 
Tkiee thraau ore evaluated for Ihe surface 
water migration pathway: drinking water, 
human food chain, and environmentel These 
threats are evaluated for two separate . 
migration components—overland/flood 
migration and ground water to surface water 
migration. Two' threats are evaluated for the 
soil exposure pathway: resident population 
and nearby population. 

The HRS i* structured to provide a parallel 
evaluation for each of these pathways and 
threate. This section focuses on these parallel 
evaluations, starting with the calculation of 
the HRS site score and the individual 
pathway scores. 

21.1 Calculation of HRS site score. 
Scores are first calculated for the individual 
pathways as specified in sections 2 through 7 
and then are combined for the site using the 
following root-mean-square equation to 
determine die overall HRS site score, which 
ranges fit>m 0 to 100: 

5 » N 
sl,*sl^*sl^sl 

2.1.2 Calculation of pathway score. Table 
2-1. which is based on the air migration 
pathway, illustrates the basic parameters 
used to calculate,a pathway score. As Table 
2-1 shows, each pathway (or threat) score is 
the product of three "fador categories": 
likelihood of release, waste characteristics, 
and targets. (The soil exposurie pathway uses 
likelihood of exposure rather than likelihood 
of release.) Each of the three factor categories 
contains a set of factors that are assigned 
numerical values and combined as specified 
in sections 2 through 7. The factor values are 
rounded to the nearest integer, except where 
otherwise noted. 

21.3 Common evaluations. Evaluations 
common to all four HRS pathways include: 

• Characterizing sources, 
-Identifying sources (and. for Ihe soil 

exposure pathway, areas of observed 
contamination [see section S.O.lJJ. 

-Identifying hazardous substances 
associated with each source (or area of 
observed conlaminalion). 

-Identifying hazardous substances 
available to a pathway. 

TABLE 2-1.—SAMPtE PATHWAY 

SCORESHEET 

Factor category 

UkoUhood of Rel«a«« 

1. Obsetvcd Releasa...-
2. Potential to Releasa 
3. Likelihood o< Release flugher d 

lines 1 and 2) 

Waste Ctnractertslics 

4. Toxielty/Moblilly—~ 

Maxi-
mum 
valua 

550 
SOO 

550 

(a) 
(a) 
too 

Valua 
as

signed 

5. Hazardous Waste (Xnntity.... 
6. Waste ChanKterislic* 

Tofgote 
7. Nearest Imfividual 

78.1JBV8II SO 
. Tb. Level II 45 
7c Potential Contamination 20 
7 d Nearest Individual (higlwr of 

b ie* 7*, Tb, Of 7 0 50 
8. Population 

8a. Level I -...- (b) 
8b. Level II..:.- , (b) 
8 c Potential Contamination (b) 
8d. Total Population (lines 

8«+8b+8c) ~ J (b) 
9. Resouces - S 
10. Sensitive Environments— (b) 

10a. Actual Contamination. (b) 
10b. Potential Contamination.- (b) 
10c SeflSitive. Environments 

(Snes 10»+10b)._ (b) 
t 1 . Targets (lines 7d-)-8d.t-9.fi0c).. (b) 
12. Pathway Score is the product o) Likelihood ol 

Retease, Waste Characteristics, and Tarsets, di
vided by S2,S00. Pathway scores are limited to a 
maximum of 11X) points. 

•Maximum vaiue applies to waste charactefistics 
category. The produd o l lines 4 and 5 is used In 
TaUe 2-7 to derive the value for the waste diarsc-
teristics taclci categpry. 

'There is no limit to the human populaliori or 
sensitive environments factor values. However, the 
pathway score based solely on sertsitive environ
ments is limited to a maximum ol 60 points. 

• Scoring likelihood of release (or 
likelihood of exposure) factor categorj'. 

-Scoring observed release (or observed 
contamination). 

-Scoring potential to release when there 
is no observed release. 

• Scoring waste characterist ics factor 
category. 

-Evaluating toxicity. 
-Combining toxicity with mobility. 

persistence, and/or bioaccumulation 
(or ecosystem bioaccumulation) 
potential, as appropriate to the 
pathway (or threat). 

-Evaluating hazardous waste quantity. 
-Combining hazardous waste quantity 

with the other waste characteristics 
factors. 

-Determining waste characteristics 
factor category value. 

• Scoring targets factor category. 
-Determining level of contamination for 

tat^ts. 
These evaluations are essentially identical 

for Ihe three migration pathways (ground 
water, surface water, and air). Howevpr. the 
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evaluations differ in certein respecte for the 
soil exposure pathway. 

Section 7 specifies modifications that apply 
to each pathway when evaluating site* 
containing radioactive substances. 

Section 2 focuses on evaluations common 
at the pathway and Uireat levels. Note Oiat 
for the ground water and surface water 
migration pathways, separate scores are 
calculated for each aquifer (see *ection 3X)) 
and each waterahed (see section* 4.1.1.3 and 
421.6) when determining the pathway scorea 
for a site. Although the evahiations Ui section 
2 do not vary when different aquifer* or 
watersheds are scored at a site, the spedfic 
fact' r values (for example, observed release. 

hazardous waste quantity, toxicity/mobility) 
tiiat result from tiicse evaluations can vary 
by aquifer and by watershed at the site. This 
can occur throu^ differences both in Uie 
spedfic source* and targete eligible to be 
evaluated for each aquifer and watershed 
and in whether observed releases can be 
established for each aquifer and watershed. 
Such differences in scoring at Uie aquifer and • 
watershed level are addressed io sections 3 
and 4, not section 2 

2J Characterize sources. Source 
charaderization includes identification of the 
following: 

• Sources (and area* of ab*erved 
cootemination) at die site. 

• Hazardous substance* assodated with 
these sources (or areas of observed 
contamination). 

• Pathways potentially threatened by 
these hazardous substances. 

Table 2-2 presents a sample worksheet for 
souroe charaderizatioa 

22.1 Identify sources. Tat the ihiee 
migration pathways, identify the souroes at 
the site Uiat contain hazardous substence*. 
Identify die migration pathway(s) to which 
each aource applie*. For the *oil exposure . 
pathway, identify areas of olwerved 
contamination al the site (*ee section S.0.1). 

TABLE 2-2.—SAMPLE SOURCE CHABACTERIZATION WORKSHEET 

Source:. 

A. Source dbnensione and hazardous waste quanlity-

Hazanlous oonstttuant quonWy: 

Hazardous wastestream quontlly: 

Volume: 

Area: 

Area of ofasened contamination: 

B. Hazardous substances associated with Ihe source. 
1 " " • — • — • • • 

Available to pathway. 

Air 

Gas Particulate 

Groundwater 
(GW) 

Swfaoe water (SW) 

Overland/ 
flood 

— — 

GWtoSW 

- - -

^ r " Sr- • 

Reskleni Nearby 

• 

Z.2.2 Identify hazardous substances 
associated with a source. For each of the 
three migration pathways, consider those 
hazardous substances doctunented in a 
source (for example, by sampling, labels, 
manifests, oral or written stetements) to be 
associated with that source when evaluating 
each pathway. In some instances, a 
hazardous substance can be documented as 
l>cing present at a site (for example, by 
labels, manifests, oral or written statements), 
but the specific sotu-cefs) containing that 
hazardous substance cannol be documented. 
For the three migration pathways, m those 
instances when the specific sourcefs) cannot 
be documented for a hazardous substance, 
consider the hazardous substance to be 
present in each source at the site, except 
sources for which definitive information 
indicates that the hazardous substance was 
not or could not be present 

For an area of observed contamination in 
the soil exposure pathway, consider only 
those hazardous substances that meet the 
criteria for observed conlaminalion for that 
area (see section 5.0.1) to be asscxaated with 
that area when evaluating the pathway. 

2.2.3 Identify hazardous'substances 
oi-aiicb/e to a pathway. In ev.iluating each 

migration pathway, consider the following 
hazardous substances available to migrate 
from die sources at the site fo the pathway: 

• Ground water migration. 
-Hazardous substances that meet tiie 

criteria for an observed release (see 
section 23) to ground water. 

-AU hazardous substences associated 
with a source with a ground water 
containment factor value greater than 
0 (see section 3.1.2.1). 

• Surface water migration—overiand/flood 
component 

-Hazardous substences that meet the 
criteria for an observed release to 
surface water in the watershed being 
evaluated. 

-All hazardous substances associated 
with a source with a surface water 
containment factor value greater than 
0 for the watershed (see sertions 
4.1.2.12.1.1 and 4.1.21^2.1). 

• Surface water migration—ground water 
to surface water component 

-Hazardous substances that meet the 
criteria for an observed release to 
ground water. 

-All hazardous substences assodated -
%vith a source with a ground water 
containment factor value greater than 
0 (see sections 4.22.1.2 and 3.1.21). 

• Air migration. 
-Hazardous substances that meet the 

criteria for an observed release to the 
ahnosphere. 

-Ail gaseous hazardous substances 
associated with a source with a gas 
containment fador value greater than 
0 (see sedion 6.1.21.1). 

-Ail pL.-ticulate hazardous substances 
assodated with a source with a 
particui^ite containment factor value 
greater than 0 (see section B.1.Z.21). 

• For each nnig.-ation pathway, in those 
instances when the specific source(s) 
containing the h.azardous substance cannot 
be documented, consider that hazardous 
substance Io be available to migrate to the 
pathway when it can be associated (see 
section 2.2.2) with at least one source having 
a containment factor value greater than 0 for 
that pathway. 

In evaluating the soil exposure pathway, 
consider Ihe following hazardous subst.Tnces 
available to the pathway; 
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• Soil exposure—resident population 
threat 

-All hazardous substances that tneet the 
criteria for observed contamination at 
Ihe site (see section S.0.1). 

• Soilexposuie—nearby population threat 
-All hazardous substances that meet tiie 

criteria for observed contamination al 
areas with an attractiveness/ 
accessibility factor value greater than 
0 (see section S.21.1). 

23 Likelihood of release. UkeMhooiol 
release is a measure of the likelihood that a 
waste has been or will be released to the 
environment The likelihood of release fador 
category is assigned the maximum value of 
550 for a migration pathway whenever the 
criteria for an observed release are met for 
that padiway. If the criteria for an observed 
release are met do not evaluate potential to 
release for that pathway. When the criteria 
for an observed release are not met evaluate 
potential to release for thai pathway, vrith • 
maximum value of SOO. The evaluation of 
potential to release varies by migration 
patiiway (see sections 3. 4 and 6). 

Establish an observed release either by 
direct observation of the release of a 
hazardous substence into the media being 
evaluated (for example, surface water) or by 
chemical analysis of samples appropriate to 
the pathway being evaluated (see sections 3, 
4, and 6). The miiumum standard to establish 
an observed release by chemical analysis is 
analytical evidence of a hazardous substance 
bl the media significantly aliove the 

. background level. Further, some portion of 
the release must be attributeble to the site. 
Use the criteria in Table 2-3 as the stendan. 
for determining analytical significance. (The 
criteria in Table 2-3 are also used in 
establishing observed contamination for the 
soil exposure pathway, see section S.0.1.) 
Separate criteria apply to radionuclides (see 
section 7.1.1). 

TABL£ 2-3.—OBSERVED RELEASE 
CRITERIA FOR OIEMICAL ANALYSIS 

Samfle Measunmcnt < Sample Quantitation 
Umt t ' 

No ot»«rved release is estabfetied. 
Sample Measurement t C A M M C oujunrrATiON 

miiiT* 
An observed release is established as (ollows: 

• H the tiackground concentration is not detected 
(or is less than the detection limit), an observed 
retease is established when the sample meas. 
uremeot equals or exceeds the sample quantita
tion fimit" 

• t1 the background concentration equals or ex
ceeds the detection limit an observed release is 
estal)lish«d when the sample measuremerx is 3 
times or more atx>ve the background concenlra-
lion. 

«It the sample quantitatioo limit (SQL! cannol he 
estat)lished. detomwied if there is an otiserved 
retease as follows: 

—tf m* sample analysis was performed under Hie 
EPA Conlraci Laboratory FVoffam, use flie EPA 
contrart^equlred quantitation limit (CROg in place d 
theSQL 

—If the sampla analysis is not perfomied under the 
EPA Contract Laboratory Program, use the detection 
Bmil (DU in place of the SOL 

24 Waste characteristics. The waste 
characteristics factor category includes the 
following factora: hazardous waste quantity, 
toxldty, and a* appropriate to the patiiway 
or threat being evaluated, mobility, 
peraistence. and/or bioaccumulation {or 
ecosystem bioaccumulation) potential. 

24.1 Selection of Substance potentially 
posing greatest hazard. For all paUiways (and 
threate). select the hazardous substance 
potentially posing Uie greatest hazard for the 
pathway (or threat) and use that subitence in 
evaluating the waste characteristic* category 
of the pathway (or threat). For the three 
migration pathways (and threate). base the 
selection i>f thi* hazardou* *ubstanc8 on the 
toxicity fador value fiir the »ubstance. 
combined with iu mobiUty, persistence, and/ 
or bioaccumulation (or ecosystem 
bioaccumulation) potential factor values, as 
appUcable to the migration pathway (or 
threat). For the soil exposure pathway, base 
the selection on Uie toxicity factor alone. 

Evaluation of the toxidty factor is specified 
in section 24.1.1. Use and evaluation of the 
mobility, penistence, and/or 
bioaccumulation (or ecosystem 
bioacciunulation) potential factors vary by 
patiiway (or Uu«at) and are specified under 
Uie appropriate pathway (or Uinat) section. 
Section 24.1.2 identifies the specific factora 
that are combined with toxicity in evaluating 
each pathway [or threat). 

24.1.1 Toxicity factor Evaluate toxidty 
for those hazardous substances at the site 
that are available to the pathway being 
scored. For aU pathways and threats, except 
the surface water environmentel threat 
evaluate human toxicity, as spedTied below. 
For the surface water environmentel threat 
evaluate ecosystem toxicity as spedfied in 
section 4.1.4.2.1.1. 

Esteblish human toxicity factor values 
based on quantitetive dose-response 
parametera for the following three types of 
toxicity: 

• Cancer- -Use slope factors (also referred 
to as cancer potency factors) combined with 
weight-of-evidence ratings for 
caroinogenicity. If a slope factor is not 
available for a substance, use its EDio value 
to estimate a slope factor as foUows: 

Slope factor = 
6 (ED,.) 

• Noncancer toxicological responses of 
chronic exposure—use reference dose (RfD) 
values. 

• Noncancer toxicological responses of 
acute exposure—use acute toxicity 
parametera, such as the LDbo. 

Assign human toxidty fador values Io a 
hazardous substance using Table 2-4, as 
fallows: 

• If RfD and slope factor values are both 
available for the hazardous substance, assign 
the substance a value from Table 2-4 for 
each. Select Uie higher of Uie two values 
assigned and use it as the overaU toxidty 
fador value for Ihe hazardous substance. 

• If either an RfD or slope factor value is 
available, but not both, assign the hazardous 
substance on overall toxidty factor value 
from Table 2-4 based solely on the available 
value (RfD or slope factor). 

• If neither on RfD nor slope fador value te 
available, oisign the hazardous tubstonite an 
overall toxidty factor value from Table 2-4 
based solely on acute toxicity. That is. 
consider acute toxicity in Table 2-4 only 
when both RID and slope fador values are 
not available. 

• If neither an RfD. nor slope factor, nor 
acute toxidty value is available, assign the 
hazardous substance an overaU loxidly 
fador value of 0 and use other hazardous 
substances for which information is available 
in evaluating the pathway. 

TABLE 2-4.—Towcnrv FAcrroR 
EVALUATION 

Chronic Toxidty (Human) 

Reference dose (RfD) (mg/k^ay) 

RfD < 0.0005 
0.0005 s RfD < 0.005 
O.OOS s RfD < 0.05 
0.05 s RfO < 0.5 
0.5 s RfD.. ~ 
RfD not available. 

Assignc 
vahie 

ined 

10.000 
1,000 
100 
10 
1 
0 

Carclnogen'icHy (Human) 

We<ghtK>f-evidence*/slope factor (mg/ 
kg^lay)-' 

A 

0.5 < S f 

0.05 fi SF 
< 0 . 5 

SF<Q.05 

Slope 
factor not 
available. 

B 

5 S S ( = 

0.5 s SF 
< 5 

0.05 £ SF 
< 0 . 5 

C 

50 s S F 

5 s S F < 
SO 

0.5 s SF 
< 5 

SP < U.OS i SF < 0,5 

Slope 
- factor not 

available. 

Slope 
factor not 
available. 

Assigned 
vafue 

10.000 

1.000 

100 

10 

0 

• A. B, and C retaf to weightot-evidence catego-
hes. Assign substances whh t *eighH)l<vidence 
category of D (inadeguate evidence o( carcinogerv 
icity) or E (evidence of lac* oi caronogenicily) a 
value of 0 lor carcinogenicity. 

»SF = Slope factor. 
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TABLE 2-4.—Toxiarv FACTOR EvAtuATiON—CONCLUDED 

Acuta Toxicity (Human) 

Oral LI>» (mg/kg) 

L D K < 5 . 
5 s L D „ < 50.._ . .J 
50 i L0» < 500 , — 
500 i U V „ . . . 
LDk, not available _... 

Deimai L O M (mg/iig) 

l a . < 2_ -
2 j L0» < 20 
20 s LDk. < 200 _ 
200 s LDi. ._. 
LD» not available . . . . 

Dust or mist LC» (mg.'l) 

LC» < 0 2 
0 2 s LCM < 2 . -
2 S L & . < 20 
20 i L & . ._. 
L C not available— :.. 

Gas or vapor LX:;. (ppm) 

LC« < 20 
20 i L & . < 200 . . .._ 
200 s LCU < 2,000 
2,000 < L & . . 
L C M not available....- — 

Assigned 
value 

1.000 
100 
10 
1 
0 

If a toxidly fador value of 0 U assigned to 
all hazardous eubstences available to a 
particular pathway (that is. insuffident 
toxidty data ore available for evaluating aU 
Uie substances). u*« • default value of 100 a* 
Ihe overaU human toxidly factor value for ail 
hazardous substances availal>le to the 
pathway. For hazardous substances having 
usable toxicity data for multiple exposure 
routes (for example, inhalation and 
ingestion], consider all exposure routes and 
use Uie highest assigned value, regardless of 
exposure route, as u e toxidty factor value. 

For HRS puiposes, assign both asbestos 
and lead (and its compounds) a human 
toxidty factor value of 10,00a 

Separate criteria apply for assigning factor 
values for human toxicity and ecosystem 
toxidty for radionucUdes (see sedions 72.1 
and 7.22). 

24.1.2 Hazardous substance selection. 
For each hazardous substance evaluated for 
a migration pathway (or threat), combine the 
human toxidty factor vahie (or ecosystem 
toxidty fador value) for Uie hazardous 
substance with a mobility, pereistence, and/ 
or bioaccumulation (or ecosystem 
bioaccumulation) potential fador value as 
foUows: 

• Groimd water migration. 
-Determine a combined human toxidty/ 

mobiUty factor value for the hazardous 
substance (see section 3.21). 

• Surface water migration-overland/flood 
migration component 

-Determine a combined human toxicity/ 
persistence factor value for the 
hazardous substance for the drinking 
water threat (see section 4.1.2.2.1). 

-Determine a combined human toxicity/ 
persistence/bioaccumulation fador 
value for the hazardous substance for 
the human food chain threat (see 
section 4.1.3.2.1). 

-Determine a combined ecosystem 
toxidty/persistence/bioaccumulation 
farUor value for the hazardous 
substance for the environmental threat 
(see section 4.1.4.2.1). 

• Surface water migration-ground water Io 
su.-face water migration component 

-Oetermine a combined human toxicity/ 
mobility/persistence factor v.ilue for 
I.He tia::arduus substance for the 
d.'inlting water threat (see section 
4.2.2.2.1). 

-Delermine a combined human toxicity/ 
mobiliry/persisler.ce/bioaccumulalion 
factor value fo.' the hazardous 
substance for the human food ch.Tin 
threat (see section 4.2.3.2.1). 

-Deterihine a combined ecosystem 
toxidty/mobiUly/peraisience/ 
bioaccumulation factor value for the 
hazardous substance for the 
environmental threat (see section 
4.24.21). 

• Air migration. 
-Determine a combined human toxidty/ 

mobiUty fador value for the hazardous 
sut>stence (see section S.2.1). 

Oeteimine each combined factor value for 
a hazardous substance by multiplying the 
individual fador values appropriate to the 
pathway (or threat). For each migration 
pathway (or threat) lieing evaluated, select 
the hazardous substanoe wiUi the highest 
combined factor value and use that substence 
in evaluating the waste characteristics factor 
category of die pathway (or Uireat). 

For the soil exposure pathway, select the 
hazatdons substance with the highest human 
toxidty fador value from among the 
sul>stences that meet the criteria for observed 
contamination for the threat evaluated and 
use that sutwtence m evaluating the waste 
characteristics factor category. 

24.2 Hazardous waste quantity. Evaluate 
the hazardous waste quantity factor by firat 
aasigiung each souroe (or area of otiserved 
contamination) a souroe hazardous waste 
quantity value as specified below. Sum these 
values to obtain the hazardous waste 
quantity fador value for the pathway being 
evaluated. 

In evaluating the hazardous waste quantity 
factor for the three migration pathways. 
aUocate hazardous substances and 
hazardous wastestreams to specific sources 
in the maimer spedUed in section 2.2.2 
except: consider-hazardous substances and 
hazardous wastestreams that cannot be 
allocated to any spedfic source to constitute 
a separate "unallocated source" for purposes 
of evaluating only this factor for the three 
migration pathways. Do not. however, 
include a hazardous substance or hazardous 
wastestream in the unallocated source for a 
migration pathway if there is definitive 
infarraation indicating that the substance or 
wastestream could only have been placed in 
sournes with a containment factor value of 0 
for that migration pathway. 

In evaluating the hazardous waste quantity 
factor for the soil exposure pathway, allocale 
t.'j each area of observed contamination only 
those hazardous substances that meet the 
criteria for observed contamination for that 
area of obser\'ed contamination and only 
those hazardous waslestrea.tis that contain 
hazardous substances that meet the criteria 
for obserred contamination for that a.-ca of 

observed contamination. Do not consider 
other hazardous substences or hazardous 
wastestreams at the site in evaluating this 
fador for the soU exposure pathway. 

24.21 Source hazardous waste quandty. 
For each of the three migration pathways, 
assign a source hazardous waste quantity 
value to each source (including the 
unallocated source) having a containment 
factor value greater than 0 for the patiiway 
being evaluated. Consider the unallocated 
sotuve to have a containment fador value 
greater than 0 for each migration patiiway. 

For the soU exposure pathway, assign a 
souroe hazardous waste quantity value to 
eadi area of observed contamination, as 
appUcable to the threat tieing evaluated. 

For aU pathways, evaluate source 
hazardous waate quantity using the following 
four measures in the foUowing hieraroby: 

• Hazardous constituent quantify. 
• Hazardous wastestream quantity. 
• Volume. 
• Area. 
For the unaUocated sotirce. use only dte 

firat two measures. 
Separate criteria apply for assigning a 

source hazanlous waste quantity vaiue for 
radionucUdes (see section 72.5). 

24 J.1.1 Hazardous constituent quantity. 
Evaluate hazardous constituent quantity for 
the souroe (or area of observed 
contamination) liased solely on the mass of 
CERCLA hazardous substances (as defined in 
CERCLA section 101(14). as amended) 
allocated to the source (or area of observed 
contamination), except: 

• For a hazardous waste Usted pursuant to 
section 3001 of the Solid Waste Disposal Act. 
as amended tiy the Resource Conservation 
and Recovery Act of 1976 (RCRA), 42 U.S.C. 
6901 et seq.. delermine its mass for the 
evaluation of this measiue as follows: 

- If Die hazardous waste is listed solely 
for Hazard Code T (toxic waste), 
include only the mass of constituents 
in the hazardous waste that are 
CERCLA hazardous substances and 
not Ihe mass of the entire hazardous 
waste. 

-If the hazardous waste is listed for any 
oUier Hazard Code (induding T plus 
any other Hazard Code), include the 
mass of the entire hazardous waste. 

• For a RCRA hazardous waste that 
exhibits the characteristics identified under 
section 3001 of RCR.̂ . as an;ended. 
determine its mass for the evaluation of this 
m .̂i-lure us folrows: 
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-If the hazardous waste exhibits only the 
characteristic of toxicity (or only the 
characteristic of EP toxicity), include 
only the mass of constituents in the 
hazardous waste Uiat are CERCLA 
hazardous substancea and not the 
mass of the entire hazardous waste. 

-If the hazardous waste exhibits any 
oUier characteristic identified under 
section 3001 (including any other 
.characteristic plus the characteristic of 
toxidty (or the charaderistic of EP 
toxidty]). include the mass of the 
entire hazardous waste. 

Based on Oil* mas*, designated a s C assign 

a value for hazardous constituent quantity as 
foUows: 

• For the migration pathways, assign the 
source a value for hazardous constituent 
qusntitylising the Tier A equation of Table 
2-5. 

• For the soU exposure pathway, assign the 
area of observed contamination a value using 
the Tier A equatioii of Table 5-2 (section 
S.1.22). 

If Uie hazardous constituent quantity for 
Uie source (or area of observed 
contaniination) is adequately determined 
(that is, die total mas* of aU CERCLA 
hazardous substances in the source and 
releases from the souree (or in the area of 
observed conteminatton] is known or is 
estimated with reasonable confidence], do 
not evaluate the other three measures 
discussed Iselow. Instead assign these other 
three measures a value of 0 for the souroe (or 
ares of observed contamination) and proceed 
to section 24.21.S. 

If the hazardous constituent quantity is not 
adequately determined, assign the source (or 
area of observed contamination) a value for 
hazardous constituent quantity based on the 
available date and proceed to section 
2.4.212. 

TABLE 2-5.—HAZARDOUS WASTE 
QuAMTrnr EVALUATION EQUATIONS 

TABLE 2-5.—HAZARDOUS WASTE QUAN
TITY EVALUATION EQUATIONS—Concluded 

Tier 

A 

B » 

C» 

D ' 

Measure 

Haxsrilous 
constituent 
quantity (C) 

I t au r t l ou * 
wastestream 
quantity (W) 

/otuma(V) 
landfill 
Surfaca 

impoundment 
Surface 

Impoundment 
(buried/backfaied) 
Drums' 
Tanks and 
containers other 
ttian drums 
C^ontaminated soil... 
Pile 
Other'. 

Area (A) 
Landfill 
Surface 

irnpoundment 

Units 

lb 

lb 

y d ' 
y d ' 

y d ' 

gallon 
y d ' 

y d ' 
y d ' 
y d ' 

f t ' 

Equation 
for 

assigning 
value* 

C 

W/5.000 

V/2.500 
V /25 

V /25 

V/500 
V/2.5 

V/2.500 
• V/2S 

V/2 5 

A/3 400 
A/13 

Tier Measure 

Surface 
impoundment 

(buried/ • 
backfilled) 

P i le ' „ . . 
Contaminated sol 

Units 

f t ' 

ft» 
fl« 
fl» 

Equation 
for 

A/13 

A/270 
A/13 

A/34,000 

• Do not round to nearest integer. 
'Convert volume to mass wlien necessaiy: 1 

lon-Z.OOO pounds=>1 cubic yards4 dnims,'20O 
aeliOM. 

' If actual volume of dnms is unavaSable, assume 
1 dram-SO gallons. 

. • Use land surface area under pile, n d surface 
ares of pila. 

24.21.2 Hazardoiis wastestream 
quantity. Evaluate hazardous wastestream 
quantity for the source (or area of observed 
contamination) based on the mass of 
hazardous wastestreams plus the mass of any 
additional CERCLA pbllutante and 
contaminants (as defined in CERCIA section 
101(33], as amended) that are allocated to the 
souroe (or area of observed contamination). 
For a wastestream that consiiste solely of a 
hazardous waste listed punuont to section 
3001 of R(31A. as amended or that consiste 
solely of a RCRA hazardous waste that 
exhibite the characteristics identified under 
section 3001 of RCRA. as amended, include 
the mass of that entire hazardous waste in 
the evaluation of this measure. 

Based on this mass, designated as W, 
assign a value for hazardous wastestreain 
quantity as foUows: | 

• For the migration pathways, assign the 
soiurce a value for hazardous wastestream 
quantity using the Tier B equation of Table 
2-5. 

• For the soU exposiire pathway, assign Uie 
area of observed contamination a value using 
the Tier B equation of Table 5-2 (section 
5.12.2). 

Do not evaluate the volume and area 
measures described below if the source is the 
unaUocated source or if the following 
condition applies: 

• The hazardous wastestream quantity for 
Ihe souroe (or area of observed 
contamination) is adequately determined— 
that is. total mass of allihazardous 
wastestreams and CERCLA pollutants and 
contaminants for the souroe and releases 
from the souroe (or for the area of observed 
contamination) is known or is estimated with 
reasonable confidence. 

If the souroe is the unallocated source or if 
this condition applies, assign the'volume and 
area measures a value of 0 for Uie souroe (or 
area of observed contaniinatipn) and proceed 
to section 24.2.1.5. Otherwise, assign the 
souroe (or area of observed contamination) a 
value for hazardous wastestream quantity 
based on the available data and proceed to 
section 2.4.2.1.3. 

2.4.2.1.3 Volume. Evaluate the volume 
measure using the volume of the source (or 
the volume of the area of observed 

contamination). For the soil exposure 
pathway, restrict the use ot Ihe volume 
measure to those areas of observed 
contamination specified in section 5.1.2.2. 

Based on the volume, designated as V, 
assign a valuie to Ihe volume measure as 
follows: 

• For the migration paUiways, assign the 
source a value for volume using the 
appropriate Tier C equation of Table 2-5. 

• For the soil exposure pathway, assign the 
area of observed contamination a value for 
volume using the appropriate Tier C equation 
of Table 5-2 (section S.i.2.2). 

If die volume of the souroe (or volume of 
Ihe area of observed contamination, if 
applicable) can lie detetminecL do not 
evaluate the area measure. Instead, assign 
the area measure a value of 0 and proceed to 
section 2.4.2.1.5. If the volume cannot be 
determined (or is not applicable for the soil 
exposure pathway), assign the source (or 
area of observed conteminaUon) a value of 0 
for the volume measure and proceed to 
section 24.2.1.4. 

2.4.2.1.4 Area. Evaluate Uie area measure 
using the area of the source (or the area of 
the area of observed contamination). Based 
on this area, designated as A. assign a value 
to the area measure as foUows: 

• For the migration pathways, assign the 
source a value for area using the appropriate 
Tier D equation of Tahle 2-5. 

• For the soU exposure pathway, assign the 
area of observed contamination a value for 
area using the appropriate Tier D equation of 
Table 5-2 (section S.U.2). 

24.2.1.5' Calculation of source hazardous 
waste quantity value. Select the highest of 
the values assigned to the source (or area of 
observed contamination) for the hazardous 
constituent quantity, hazardous wastestream 
quantity, volume, and area measures. Assign 
this value as the source hazardous waste 
quantity value. Do not round to the nearest 
integer. 

242.2 Calculation ofhazardous waste 
quantity factor value. Sum the source 
hazardous waste quantity values assigned to 
all sources (induding the unaUocated source) 
or areas of observed contamination for the 
pathway being evaluated and roimd this sum 
to the nearest integer, except if the sum is 
greater than 0, but less than 1, roimd it to 1. 
Based on this value, select a hazardous waste 
quantity fador value for the pathway from 
Table 2-6. 

TABLE 2-6.—HAZARDOUS WASTE 
QUAI^TITY FACTOfl VALUES 

Hazardous viraste quantity value 

1" to 100 
Greater tfian 100 to 10.000 
Greater than 10,000 Io 1.000.CXX3 
Greater ttian 1.000,000- ..... 

Assigned 
vakje 

0 
1 ' 
too -

10.000 
1.000,000 

" II tfio hazardous waste cuantity value is greater 
ttian 0. txil less tt\an 1, round it to 1 as speofiea in 
lejrt. 

' For t t » pattiway, if hazardous constiluem quanti
ty is not adequately determined, assign a value as 
specified in ttie le r t do not assign tt>e ja'ue of 1. 
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For a migration pathway, if the hazanlous 
constituent quantity is adequately 
determined (see section 242.1.1) for all 
soiux:es (or all poriions of sources and 
releases remaining after a removal action), 
assign the value from Table 2-6 as Uie 
hazardous waste quantity factor value for the 
pathway. If Uie hazardous constituent 
quantity is not adequately deteimined for one 
or more sources (or bne or more portions of 
souroes or releases remaining after a removal 
action) assign a fador value as follows: 

• If any target for that migration pathway 
is subjed to Level I or Level H concentrations 
(see section 2.S), assign either the value friim 
Tabte 2-6 or a value of 100, whichever is 
greater, as the hazardous waste quantity 
factor value for that pathway. 

• If none of the tergete for that pathway is 
' subjed to Level 1 or Level fl conoentratiaas. 
. assign a factor value as follows: 

-If there has been no removal action, 
assign eiUier the value fron TaUe 2-6 
or a value of 10. whichever i* greater, 
a* the hazardou* waste quantity fador 
value for that pathway. 

-If there has been a removal actioir 
—Deterinine values from Table 2-6 

with and without consideration of 
the removal actioa 

- -If the value that would be assigned 
from Table 2-6 without 
consideration of the removal action 
would be 100 or greater, assign 
either the value firom Table 2-6 
with consideration of the removal 
action or a value of 100. whichever 
Is greater, a* the hazanlous waste 
quantity factor vahie for the 
pathway. 

- -If the value that would be assigned 
from Table Z-6 wiUiout 
consideration of Ihe removal action 
would be less than 100. assign a 
value of 10 as the hazardous waste 
quantity fador value for the 
pathway. 

For the soil exposure pathway, if the 
hazardous constitoent quantity is adequately 
detetmined for aU areas of observed 
contamination, assign the value from Table 
2-6 as the hazardous waste quantity factor 
value. If the hazardous constituent quantity is 
not adequately determined for one or more 
areas cf observed contaniination. assign 
eiUier Uie value from Table 2-6 or a value of 
10, whichever is greater, as Ihe hazardous 
waste quantity factor value. 

2.4.3 Waste characteristics foctor 
category value. Delermine the waste 
characteristics factor category value as 
specified in section 2.4.3.1 for all pathways 
and threats, except the surface water-hunun 
food chain threat and the surface water-
environmental threat. Determine the waste 
characteristics factor category value for these 
latter two th-tals'as specified in secUon 
2.4.3.2 

2.4.3.1 Factor category valve. For Ihe 
pathway (or threat) t>eing evaluated, multiply 
the toxidly or combined factor value, as 
sppropriale. from section 2.4.1.2 ami the 
h.izardcus w.'ist€ quantity factor value Froni 
.I'cction 2.4.2.2. subject to a maximum product 
of 1 xiy*. Baspd on this.waste characteristics 
p-TDdurt assign a waste characteristics factor 

category value to Uie palhway (or threat) 
from Table 2-7. 

TABLE 2-7.—WASTE CHARACTERISTICS 
FACTOR CATEGORY VALUES 

Waste characteristics produd 

0 - . .. 
Greater than 0 to less Ban 10 . 
10 to less than 1 x 10' - j 
1 x l O * to less than 1 x 1 0 ' 
1X tO» to less than 1 x IO* . -
1X10« to less ttisn 1 x 10* — 
1 x 1 0 * to less than IX10* 

1 X 1 0 ' to less ttian 1 x io * . . 
1X 10« to less l»Mn t x 10' _ . . . . . 
1x lO» to less ttian 1 x 1 0 " _ 
1 x 1 0 ' " totesslhanlxtO" 
1 X 1 0 " to less than 1 x l O " . . . . _ „ 
1 x 1 0 " „ _ — ; . . . 

Assigned 
vaiiie 

0 
1 
2 
3 
6 
10 
18 
32 
56 . 
190 
180 
320 
560 

1.000 

2.4.3.2 Factor category value, considering 
bioaccumulation potential. For the surface 
water-human food chain threat and the 
surface water-environmental threat multiply 
the toxidty or combined factor value, oa 
appropriate, from section 24.1.2 and the 
hazardous waste quantity factor value bom 
section 2.4X2. subjed to: 

• A maximum product of XXXO^Kand 
• A maximum product exdusive of the 

bioaccumulation (or ecosystem 
bioaccumulation) potential factor of 1X10*. 

Based oo the total waste charaderistics 
product, assign a waste characteristics factor 
category value to these threate from Table . 
2-7. 

25 Targets. 
The types of tergets evaluated indude the 

following: 
• Individual (factor name varies by 

pathway and threat). 
• Human population. 
• Resources (these vary by pathway and -

Lhreal). 
• Sensitive environments (induded for aU 

pathways except ground water migration). 
The fador values that may be assigned to 

each type of target have the same range for 
each pathway for which that type of target is 
evaluated. The factor value for most types of 
targets depends on whether the teiget is 
subject to actual or potential contamination 
for the pathway and whether the actual 
contamination is Level I or Level Ih 

• Actual contamination: Target is 
associated either with a sampling location 
Uiat meets the criteria for an observed 
release (or observed contamination) for the 
patiiway or with an observed release based 
on direct observation for the pathway 
(.idditiona! criteria apply for esteblishing 
actual contamination for Uie h.iman food 
chain threat in the surface water migration 
pathway, see sections 4.1 J.3 and 4.2.3.3). 
sections 3 through 6 specify how to determine 
the targets assodated with a sampling 
location or with an observed release based 
on direct observation. Determine wheUier the 
actual conlaminalion is Level I or Level II as 
follows: 

-Level 1: 
- -.Media-specific concentrations fur the 

target meet the criteria for an 

observed release (or observed 
contamination) for Ihe pathway and 
are at or above media-specific 
benchmark values. These 
benchmark values (see secUon 
25.2] include boUi screening 
concentrations and concentrations 
specified io regulatory limits (such 
as Maximum ConteminanI Level 
(MCL) values), or 

- -For the human food chain threat in 
the surface water migration 
pathway, concentrations in tissue 
samples from aquatic human food 
chain organisms are at or above 
benchmark values. Such tissue 
samples may be used in addition lo 
media-spedHc concentrations orUy 
as specified in sections 4.1.X3 end 
4JL3.3. 

-Level VL: 
- -Media-specific concentrations for the 

target meet the criteria for an 
observed release (or observed 
contamination) for the pathway, but 
are less than media-spediic 
benchmarks. If none of Uie 
hazardous substancea eligible to be 
evaluated for the samplhig location 
has an applicable benchmark, 
assign Level n to the actual 
contamination at the sampling 
location, or 

- -For observed releases based on 
direct observation, assign Level II 
to targete es spedfied in sedions 3. 
4, and 6, or 

- -For the human food chain threat in 
the surface water migration 
pathway, concentrations in tissue 
samples friim aquatic human food 
chain organisms, when applicable, 
are below benclmark values. 

-If a tergel is subject lo both Level I and 
Level II concentrations for a pattiway 
(or threat), evaluate Uie target using 
Level I concentrations for that 
pathway (or threat). 

• Potential contamination: Target is 
subject to a potential release (that is, target is 
not assodated with actual contamination for 
that pathway or threat). 

Assign a factor value for individual risk £S 
follows (select the highest value that applies 
to the pathway or threat): 

• 50 points'if any individual is exposed to 
Level I concentrations. 

• 45 points if any individual is exposed to 
Level U concentrations. 

• Maximum of 20 points if any individual 
is subject to potential conUmination. The 
value assigned is 20 multiplied by the 
distance or dilution weight appropriate to the 
pathway. 

/Vssign factor values for population and 
sensitive environments as follows: 

• Sum Level 1 targets and multiply by 10. 
(L.evel I is not used for sensitive 
environments in the soil exposure and air 
migration pathways.) 

• Sum Level II targets. 
• Multiply potential targets by dista.nce ot 

dilution weights appropriate to the pathway, 
sum. and divide by 10. Distance or dilution 
weighting accounts for diminishing exposure 
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wiUi increasing distence or dilution within 
the different pathways. 

• Sum the values for the three levels. 
In addition, resource value points are 

assigned within aU pathways for welfare-
related impacts (for example, impacte to 
agricultural land), but do not depend on 
whether there is actual or potential 
contamination. 

2.5.1 Determination of level of actual 
contamination at a sampling location. 

. Determine whether Level I concentrations or 
Level II concentrations apply at a sampling 
location (and Uio* to the assodated targete] 
as foUows: 

• Seled the benchmarks applicable to the 
pathway (or threat) being evaluated. 

• Compare the concentraUons of 
hazardous substance* hi Ihe sample (or 
comparable samplea) to their benchmark 
concentrations for the pathway (or threat), as 
specified bi section 252. 

• Determine which level applies based on 
this comparison. 

• If none of the hazardous substances 
eligible to be evaluated for die sampling 
location has an appUcable benchmark, assign 
Level n to the actual contamination at that 
sompUng location for the pathway (or threat). 

In making the comparison, consider only 
those samples, and only those hazardous 
substances in the sample, that meet the 
criteria for on observed release (or observed 
contamination) for the pathway, except 
tissue samples from aquatic human food 
chain orgaiusms may also be used as 
spedfied in sections 4.1.3.3 and 4.2.3.3 of Uie 
surface water-human food chain threat If any 
hazardous substance is present in more than 
one comparable sample for the sampUng 
location, use Uie highest concentration of that 
hazardous substance from any of the 
comparable samples in making the 
comparisons. 

Treat sets of samples that are not 
comparable separately and make a separate 
comparison for each such set 

2.5.2 Comparison to benchmarks. Use the 
foUowing media-specific benchmarks for 
making the comparisons for the hidicated 
pathway (or threat): 

• Maximum Contaminant Level Goals 
(MCLCs)—ground water migration pathway 
and drinking water threat in surface water 
migration pathway. Use only MCLG values 
greater than 0. 

• Maximum Contaminant Levels (MCLs)— 
ground water migration pathway and 
drinking water threat in surface water 
jn „:ation pathway, 

• Food and Drug Administration Action 
Level (FDAAL) for fish or sheUfish—human 
food chain threat in surface water migration 
palhway. 

• EPA Ambient Water Quality Criteria 
(AWQC) for protection of aquatic life— 
environmental threat in surface water 
migration pathway. 

• EPA /Ambient Aquatic Life Ad\isory 
Concentrations (AALAC)—environmental 
threat in surface water migration pathway. 

• .N.itional Ambient Air Quality Standards 
(NAAQS}—air migration pathway. 

• National Emission Standards for 
Hazardous Air Pollutants (NESHAPs)—air 
migration palhway. Use only those .NESHAPs 
promulgaled in ambient concentration units. 
S OSIS'W C05S(OJH1 J-nEC-90-11:23-.26) 

• Screeiung concentration for cancer 
corresponding to that concentration that 
corresponds to the 10'* individual cancer risk 
for inhalation exposures (air migration 
pathway) or for oral exposures (ground water 
migration pathway: drinldng water and 
human food chain threate in surface water 
migration pathway; and soU exposure 
pathway). . 

• Screening concentration for noncancer 
toxlcolo^cal responses corresponding to the 
RfD for Inhalation exposures (air migration 
pathway] or for oral exposures (ground water 
migration pathway, drinking water and 
human food chain threats in surface weter 
migration pathway; and soU exposure 
pathway). 

Select the benchmarks) applicable to the 
pathway (or threat) being evaluated a* 
specified in section* 3 thiou^ 6. Compare the 
concentration of each hazardous substence 
from the sampling location to ite benchmark 
concentiation(8) for that pathway (or threat). 
Use only those sample* and only tho*e 
hazardous substances in the sample that 
meet the criteria for an observed release (or 
observed contamination) for the pathway, 
except: tissue samples firora aquatic human 
food chaiti otganisms may be used s* 
spedfied in sections 4.1 J.3 and 42S3. If the 
concentration of any applicable hazardous 
substance from any saniple equals or exceeds 
ite benchmaric concentration, consider the 
sampling location to be subjed to Level I 
concentraUons for that pathway (or threat). If 
more than one benchmark applies to the 
hazardous substance, assign Level I if the 
concentration of the hazardous substance 
equals or exceeds the lowest applicable 
benchmark concentration. 

If no hazardous substance individuaUy 
equals or exceeds ite benchmark 
concentration, but more than one hazaidous 
substance either meeb the criteria for an 
observed release (or obsierved 
contamination) for the sample (or comparable 
samples) or is eligible to be evaluated for a 
tissue sample (see sections 4.1.3.3 and 4.2.3.3). 
calculate the indices I and ] specified lielow 
based on these hazardous substances. 

For Uiose hazardous substances that are 
carcinogens (that is, those having a 
carcinogen weight-of-evidence classification 
of A, B, or C), calculate an hidex I for Uie 
sample location as foUows: 

For those hazardous substances for which 
an RfD is available, calculate an index) fnr 
the sample location as follows; 

n 

i = l 
SQ 

where: 
C,-Concentration ofhazardous substance i 

in sample (or highest concentration of 
hazardous substance i from among 
comparable samples). 

$(;;,=: Screening concentration for cancer 
corresponding to that concentration that 
corresponds to its 10"'individual cancer 
risk for applicable exposure (inhalation 
or oral) for hazardous substance i. 

n = Number of applicable hazardous 
substances in sample (or comparable 
s.imples) that are carcinogens and for 
whi(;h ah SO, is available. 

1= I 
j - 1 

CR, 

where: 
C] 3 Concentration of hazardous substance ] 

in sample (or highest concentration of 
hazardous substence j from among 
comparable samples). 

C3tj=: Screening concentration for noncancer 
toxicological responses corresponding to 
RfD for applicable exposure (inhalation 
or oral) for hazardous substance |.. 

m=Numlier of appUcable hazardous 
substences in sample (or comparable 
samples) for which a CR| is available. 

If either I or) equal* or exceed* 1. consider 
the sampling lot»tion to be subjed to Level I 
concentrations for that pathway (or threat). If 
both I and } are less than 1. consider the 
sampluig location to be subject to Level U 
concentrations for that pathway (or threat). 
If, for Qie sampling location. Uiere are sets of 
samples that are not comparable, calculate 1 
and) separately for each such set. and use 
the highest calculated values of I and ] to 
assign Level I and Level U. 
' See sections 7.3.1 and 7 J.2 for criteria for 

determining the level of contammation for 
radioactive substances. 

3.0 Ground Water Migration Pathway 

Evaluate the ground water migration 
pathway based on three factor categories: 
likeUhood of release, waste characteristics, 
and targets. Figure 3-1 indicates the factors 
induded within each factor categoiy. 

Determine the ground water migration 
paUiway score [S„] in terms of the fador 
category values as foUows: 

s ^ = -
(LR) (WC) (T) 

SF 

where: 
LR's Likelihood of release factor category 

value. 
WC=Waste characteristics factor category 

value. 
T=Targets factor category vake. 
SF=Scaling factor. 

Table 3-1 outlines the specific calculation 
procedure. , 

Calculate a separate ground water 
migration pathway score for each aquifer, 
using Uie factor category values for Uiat 
aquifer for likelihood of release, waste 
characteristics, and targete. In doing so. 
include both the targets using water from that 
aquifer and the targets using water from all 
overlying aquifers through which the 
hazardous substances would migrate to reach 
the aquifer being evaluated. Assign the 
highest ground water migration palhway 
score that results for any aquifer as Ihe 
ground water migration pathway score for 
the site. 
BILUMG c o o e SSSO-SD-W 
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TABLE 3-1.—GAOUNO WATEA MtGRAnoM PATIIWAY SCORESHEET 

Fa:lar categories and factors 

LikeimoiBd o i Relaase l o an AqdtsR 
f. Otisarved Release 
2. Pdenlisi 10 fteleasa: 

2 1 . Oonta'mmenl 
2b. Net Predpitatioiv •-
2c. Deptfi 10 AquHar 
2d. Travel Time 
2e. Potential to Ralaaaa {linas 2a(2b-<-lc+2d)] 

3. Ukenwod ot neleaaa (higher d l n n 1 and 2e).-.. 
Waste CliaoKtertaOca; 

4. ToKidfy/MobiWy. 
5. Hanrdous Wade OuanBty 
6. Waste Oisracteristics 

Tergt ia: 
7. Nearest WsS 
8. Populaliaa 

8a. Level I Concentrations. 
ab. Level II Concentralians 
8c. Potantial Conlaminalion. 
8<l Populalian (inea Sa-i-Sb+S:) 

9. Resouroes 
i a Wellheail Protection Aiea 
11. Targets (Rnes 7 + 8 d + 9 + t 0 ) ;. 

<Sround Water IMgrstlan Score for on Aqd fs i : 
12. Aquifer Sooce [(Hnes 3 xe ic11)/82,$001'... 

Oraund Water WgreOon Pathway Score: 
13. Panway Score t S „ ) , ChighesI value from ine 12 lor ail oquifefs evakiate(9*. 

' Maximum valua applies to waiste cfioracteristics catagoty. 
• Maximum value not applicatile. 
'Oo not round to nearest Integer. 

3J0.i General considerations 
3X1.1.1 Ground water target distance limit. 

The target distance limit defines the 
maximum distance froia the sources at the 
site over which targets aire evaluated. Use a . 
target distance limit of 4 miles for the ground 
water migration pathway, except when 
aquifer discontinuilies apply (see section 
3.0.1.2.2). Furthermore, consider any well with 
an observed release from a source at the site 
(see section 3.1.1) to lie within the target 
distance Umit of the site, regardless of the 
wcU's distance bom the sources at the site. 

For sites that consist solely ol a 
contaminated ground water plume with no 
identifieo source, begin measuring the 4-mile 
target distance limit at the center of the area 
of observed ground water contamination. 
Determine the area of observed ground water 
contamination based oia available samples 
that meet the criteria for an observed release. 

3.0.1.2 Aquifer boundaries. Comhitie 
multiple aquifers into a single hydrologic ujiit 
for scoring purposes if aquifer 
intercormcctions can be established for these 
aquifers. > contrast, restrict aquifer 
bcuTidaries if aquifer discontinuities can be 
established. 

3J3.iil Aquifer interconneciion.''. 
Evaluate whether aquifer intytcotmectioriS 
o;;cur within 2 miles of the sources a! the site. 
If they occur within this Z-mile distance, 
combine the aquifers having interconnections 
in scoring the site. In addition, if ob3er\'ed 
ground water contamination attributable to 
ti-.e sources at the site extends beyond 2 miles 
from the sources, use sny locations within the 
limits of t.his obse.-ved ground water 
cun*.amina:ion in evaluatinjj aquifiT 
interconnccliorij. If data 9re not adequate to 
c tiiblish aquifer inlc^rconroctions, ev;i!';:i:e 
the .TO'ĵ fors 23 scp^rjtc aqiiifnrs. 

3.0.1.2.2 Aquifer discontinuities. Evaluate 
whether a<)uifer discontinuities occur wiShia 
Ihe 4-mile target distance Umit. An aquifer 
discontiiniity occurs for scoriiig poiposes 
only when ageologic topographic; or other 
structure or feature entirely tansects an 
aquifer within the 4-mile target distance limit, 
thereby creating a continuous boundaiy to 
ground water flow within this limit If two or 
more aquifers can be combined into a single 
bydrtiiogic nuit for scosiiog pBifxnes. «a 
aquifer discontinuity occurs oiily when the 
stmctme or featare entirely ti9nse<:ts the 
boundaries of this single fayibologic unit. 

When an aquifer discontinuity is 
established within the 4-mile target distance 
timit, exclude that portion of the aquifer 
beyond the discontinuity in evalusdcg the 
ground water migration pathway. However, if 
hazardous suhstances have migrated across 
an apparent discontinuity within the 4-mile 
target distance limit, do hot consider this to 
be a discontinuity in scoring the site. 

3.0.1 J Karst aquifer. Give s karst aquifer 
that underlies any portion of the sources at 
Ihe site special consideration in the 
evaluation of two potential to release factors 
(depth to aquifer in section 3.1.2.3 and travel 
lime in section 3.1.2.4], one waste 
tharacteriatics factor (mobility in section 
3.2.1.2), and two ta.-gets facto.-s (nearest well 
in section 3.3.1 and potential contamination 
in section 3.3.2.4). 

3.1 Ukelihood of release, for an aqwiSer, 
evaluate the bkelihood of release factor 
ci'cgory in terms of sn observed release 
f.tctor or a potential to release factor. 

3,1.1 Obsen-edrelease. £s\M\sh an 
c'liservod release to an aquifer by 
djmor.stating that the site has relea.-!ec! a 
!:dzardous substance to the aquifer. Base this 
(:.im.Tr,..;tr2;ion or. cither; 

• Direct observatjoo—a loaterial ttiat 
contaiBs one or more hazardous sabstances 
has been deposited into or has been observed 
entering the sqttifer, 

• Chemical analysis—an analysis of 
ground water samides faxiin the aquifer 
indicates that Vtie coocentratioa irf bazardoos 
sobstaocefs) has increased significantly 
above the badcground conoeotralion f<̂  the 
site (see section 2.3). Some portion of Ae 
significant increase must be atttibntaUe to 
the site to estabUsh the observed release, 
except: when the source itself consists of a 
ground water plume wifh no identified 
sowce, no separate attribution is required. 

ff an observed release can be establlsbea 
for fte aquifer, assign Ihe aquifer an 
observed release factor valoe of 550, enter 
this value in Table 3-1, and proceed to 
section XL3. If on observed release cannot be 
established for the otjuifer, assign aa 
observed release factor value of 0, enter this 
value in Table 3-1, and proceed to section 
3.1.2. 

3.1.2 Potential to release. Evaluate 
potential lo release only if an observed 
release cannot be established for the aquifer. 
Evaluate potential lo release based on four 
factors: containment, net precipitation, depth 
to aquifer, and travel time. For sou.-css 
overlyi.ng ka.'sl lerrai.i. give any karst aquifer 
that underlies any portion of the sources at 
Lhe site special consideration in evaluati.ig 
depth tc aquifer and travel time, .is specified 
in sections 3.1.Z.3 and 3.1.2.4. 

3.1.2.1 Containment Assign a 
containment factor value from Tsblc 3-2 to 
each source at the site. Select the highest 
containment factor value ass';;ned to those 
sources with a source h.irardoos waste 
quantity value of 0.5 or more l.sec Srtclion 
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2.4.2.1.5). (Do not include this miiumum size 
requirement in evaluating any other factor of 
this pathway.) Assign this highest value as 
the conlainment factor value for the aquifer 
being evaluated. Enter this value in Table 
3-1. 

If no source at the site meets the minimum 
size requirement, then select the highest 
value assigned to the sources at the site and 

assign it as the containment factor vahie for 
the aquifer being evaluated. Enter this value 
in Table 3-1. 

3.1.2.2 Net precipitation. Assign a net 
precipitation factor value to the site. Figure-
3-2 provides computed net precipitation 
factor values, based on site location. Where 
necessary, determine the net precipitation 
factor value as follows: 

• Determine monthly precipitation and 
monthly evapotranspiration: 

-Use local measured monthly averages. 
-When local data are not available, use 

monthly averages from the nearest 
National Oceanographic and 
Atmospheric Administration weather 
station that is in a similar geographic 
setting. 

TABLE 3-2.—COMTAINKIIENT FACTOR VALUES FOR GROUND WATER MIGRATION PATHWAY 

Source Assigned vaiue 

A l Sources (Except Surface Impeundinants, Land Traatinent, Contolnefs, and Tanks) 

Evidence of hazardous sulistanoe migration from source area (Le., souree area indudes source and any 
associalad containment structures). 

No liner. • 
No evidofve ot hazaidous substanoe migration from source area, a liner, and. 

(0) None of ttie foHowIng present (1) maintainsd engineered cower, or (2) hinctkining orxl maintained nsHxi 
control system and ninoff management system, or (3) luncfioning leacfwl* collection and removal system 
immediataly above Knar, 

(b) Any one of ttw three Items In (s) presoni 
(c) Any two of tiie Kerns in (a) present 
(d) A l three items in (a) presem phis a hswtioning ground water monitoring system 
(e) All Kam* in (d) present, plus no buft or fion-containertzed Iqulds nor materials containing free tquids 

deposited in souroe area. 
No evUenca « hazardous substance migration from souroe area, doubia Uner with functioning leachale coflectkm 

and removal system above and between Inars, hjnctkming ground water monitoring system, end. 
If) Ontf on * ol ttw following deficiancies present ki oontainmenl: (1) buk or noncontainartzsd Iquids or 

maleriats containing free tquids deposited in souroe area, or (2) no or nonfunctioning or nonmalntained nirv 
on control system and njnoff management system, or (3) no or nonmaintainsd engineetBd cover. 

(g) None of l»ie deficiencies In (f) present 
Soune area inside or under maintained intact sinictura that provides protactkm from predpltalion so that nwthar 

njnoff nor leachate is generated. Iquids or materials containing free liquids not deposited in source area, and 
lunctxining and maintained lun-cn control present 

Surface bnpoundnient 

Evidence of tiozonlous sutistanee migratioo from surface knpoundmenL -..:_ 
Nolner . _..._ _..... . 
Free^liquids pnsseitf witti eittier no dMng. unsound dUiing, cr diking Itist b not regularly inspected and maintained. 
No evidence of hazardous sut>slance migratkxi from surface impoundment free Bquids present sound diking Itiat 

Is regiiarfy mspectad and maintained, adequata freeboard, and: 
(a) Liner 
|b| Linar with functioning leachate coHectkm end removal system bek>w liner, and functioning ground water 

monrtoring system. 
|c) OotMe knar with functioning leocltate coUection and removal system between Hners, and hmctioning ground 

water mor>itoring system, 
rto evidence of hazardous sutistance migratkin from surface impoundment and at free tquids eOminated at 

ckisure (eitfief by removal of iquids or soCdHication of remaining wastes and waste residues). 

Land Treatment 

Evidence of hazardous substance migratkin from lend treatment zone _ '. 
No hjnctioning, maintainai. rutvpn control and ninoff management system _ - _. 
No evidence of hazardous sutistance migratxin from land treatment zone amf. 

(a) Funetkwing and maintained nitvon control and ninoff management system 
(b| FurvHioriing and maintained run-on control and nmctf management system, and vegetative cover 

established over entire land treatment area. 
(c) Land treatment area maintained in compliance with 40 CFR 264.280 _ _ _ 

10 

10 

10 

10 
10 
10 

Evaluate using AH sources criteria (with no aulk 
or free liquid deposited). 

10 
10 
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J A 8 L E 3-2 .—COfSTAINMENTf A C T O R V A L U E S FOR G R O O N O WATER MIGRATION PATHWAY—Cof l f i rKJed 

Source Assigned vakie 

Coritslnec* 

Alt containers buried.. : '. 
Evidence of hazardous substance migration from contfinat area (i.e., container area includes containers and any 

associsted containcnent sinictures). 
No lin«f (or no essentially impervious base) under container ar£L : '. ~ — ; 
Ha diUng (or no similar stnicture) suiTOundbig contoinsr ore* 
DMng surrounding oontakier area ioisound or not regiilaify Inspected and maintainad , : . » . . ~ ^ _ 
No evidanoa of hazardous substance migratkin t n m centoiner area, container area surrounded by sixind dRdng 

that is rsgularfy inspected and maintainad, and. 
' (a) Uner (or essenttally impervious base) under ocnlainer oroa 

(b) Essentially Imparvlous base under containar araa wMi Iquids cottectxm and removal system,—: : •. 
(c) Ccntoinmsnt systein inctudes eesendoly kivenfous base, Iquids coOection systern, sufWsnt cspedly to 

contain .10 psresm of vekme ot alt oontainocs, and lundioning and maintainad nirvon c c n M r plus 
functkmlng ground water monitoring sysien\ and o p i l ^ cr leaked hazardous substances and acewnulotad 
precipitatioR removed in Imsly manner to prevent overtqw ol ecltaclian system, at least weeldy inspeclon of 

. bontoinei*, hazardous subetonpiM ki leaNng or d iMr ida lng oentakwi* transferred to oont^nei* ki goisd 
eondlion, and ccnttdnsnaaaMsoioepl whan waste is added or removed. . 

(d) F4«e lq|uMs present contokMeirM s ^ i e m hiss ouflkient capacity to hold total vdum* of a l coriiainets arid 
to provida adequate freebawd.- akigle Inor indsr oontakier area with ftiiclnninff' leachate cofleclion and; 
rermwal system below Inor. and funcltonkig ground wator mbnttcrkig system. 

(e) Sams as (d) except double insr uhdsr oanfakwr aras wMh ftjnclioning leachate colection and removal 

Contakiers knWa or undor makitakiad kitact skucture that provMes protectieri from predplttttkin so that neither 
ninctl nor laachaw would be generated kum any unsealed or ruptured conteinea, IquWs or materials 
contaWng free Iquids not deposited ki any container, and funcUcnkig and makilalried rurvoft control present 

No evidence o l hazardous substanoe migralkin'ftom containar orea^ conlakMrs tsakkig. and a l free Iquids 
efimkatsd at ctosure (eHtier by removal oi IktuU or scldilcalkin of remoinkig wastes and wasM residues). 

T a i * • ' 

Belaw-graund tank.. 
Evidence of hazardous substance migralxin from lank area (L&. lank area inckides tank, andtary equiprnent 

such OS pjpkig, and any associated contakimenl stnicturss). 
Tank arid ancillary oqu^pinenl not provkled wHti secondary containment (e.g., liner under tank area^ vault system, 

doubtowsn). 
No dHOng (or no skniiar skuctiirs) surrounding tank and ancBary equipmenL 
Diking auinwndkig tank and sndllary squlpcneni unsound or not regularly Inspected and makitakied . 
140 ewkienoa d hazardous-oiiislanc* niigiatian from tank arso, tank and oncHaiy equiptTMit surrounded by 

sound dUng Itiat is regulsrty inspeetsd and mointakied, ontf 
(a) Tisnk and ancitary equiprnent provktsd with secondary contajninent „ . . . : — 
(b) Tank and andla.'y aquipmeni provkled with secoridory contamment with leak d^tectnn and collectton 

system. 
' (c) Tank and ancillary equipment provkled with secondary ccntainment system that detects end colects spilled 

or leaked hazardous subirtonces and accumulated piecipltatKin and has sufficieffl capacity to cofitaki 110 
percent ot volume ol largesi laiik uMiki oonlskiment area, spiled or leaked hazortlous substances and 
accumulated predpiiaticn fsmoved ki tknely manner, at least weekly inspectkm of tank and secondary 
contidnmant system, a l leakkig cr Unftt-forHisa tank systems promptly responded to, atxl functkinkig ground 
water monilonng system. 

(dl.Contokwienl system has sufficieni capac^ to hokl vokime of o l tanks wttNn tank contakunent area and to 
provkto adequate keeboard, skigis iner under that oontairanent area wim functurarig leachate cotlecthm and 
rarnovol system beknr liner, and functionkig ground water monitoring system 

(e) Some as (d) except doiMe Inar under lank containment area with functionkig leacfiate coflectkn and 
removal system between Bners. 

Tank is above ground, and kiskia cr under maMokied kitact structure that provkles protectkm kom predpitatkm 
so that neither mnoff nor leacfiate would be generatad from any material released from tank, iqiads or 
materials contokiing free tqukts not. deposited ki any tank, and hjnctkming and mainlakied run^m conkal 
present 

Evaluate uskig W so«««e« ciiieita. 
10 

10 
10 
10 • 

EvaJuat* uskig A l •ouree* eitteiia (wWi no buk -
or f fe* BqukI deposited). 

Evaluate uskig A l aouroes criteria. 
10 

10 

10 
•10 -
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-When measured monthly 
evapotranspiration Is not available, 
calculate monthly potential 
evapotranspiration (EJ as foUows: 
E, = 0.6 F, (10 T|/I]« 
where: 
E,=Monthly potential 

evapotranspiration (inches) for 
month I. 

F|S°Monthly latitude adjustmg value 
for month i. 

Ti=Mean monthly temperature (*C} 
'or month L 

12 
SfT./S)"" 

i = l 

8=6.75X10-'I'-7.71X10-M'-t-
1.79 XW" 1-1-0.49239 

Select the latitude adjusting value for each 
month from Table }-3. For latitudes lower 
than 50* North or 20* South, detennine the 
monthly latitude adjusting value by 
interpolatioiL 

• Calculate monthly net precipitation by 
subtracting monthly evapotranspiratuxi (or 

jnonthly potential evapotranspiration) from 
monthly precipitation. If evapotranspiration 
(or potential evapotranspiration) exceeds 
precipitation for a month, assign that month a 
net precipitation value of 0. 

• Calculate the annual net precipitation by 
summing the monthly net precipitation 
values. 

* Based on the annual net precipitation, 
assign a net precipitation factor value from 
Table 3-4. 

Enter the value assigned from Figure 3-2 or 
from Table 3-4, as appropriate, in Table 3-1. 

TABLE 3-3.—MONTHLY LATITUDE ADJUSTING VALUES* 

Latitude' 
(degrees) 

>SON 
4 5 N 
4 0 N 
3 5 N 
SON 
2 0 N 
I O N 

0 
10 8 
2 0 S 

Month 

Jan. 

0.74 
0.60 
0.64 
0 8 7 
0.90 
0.95 
1.00 
1.04 
1.06 
1.14 

Fab. 

0.78 
0.81 
0.83 
0.85 
0.67 
0:90 
0.91 
0.94 
0.97 
0.99 

March 

1.02 
1.02 
1.03 
1.03 
1.03 
1.03 
103 
1.04 
1.06 
1.05 

Ap i l 

1.15 
1.13 
1.11 
1.09 
1.06 
1.05 
1.03 
1.01 
0.99 
0.97 

May 

1.33 
1.28 
1.24 
1.21 
1.16 
1.13 
1.06 
1.04 
1.00 
0.96 

June 

1J6 
1.2B 
1-2S 
1.21 
1.17 
1.11 
1.06 
1.01 
0.96 
0.91 

July 

1.37 
1J1 
1.27 
1.23 
1.20 
1.14 
1.06 
1.04 
1.00 
0.95 

August 

1.25 
1.21 
1.18 
1.16 
1.14 
1.11 
1.07 
1JM 
1.02 
0.99 

Sept 

1.06 
1.04 
1.04 
1.03 
1.03 
1.02 
1.02 
1.01 
I f lO 
1.0O 

Oct 

092 
0.94 
0.96 
0.97 
0.96 
1.00 
1.02 
1.04 
1.06 
1.08 

Nov. 

0.76 
0.79 
0.83 
0.89 
0.69 
0.93 
0.96 
1.01 
1.05 
1.09 

Dec. 

0.70 
0.75 
081 
0.85 
0.88 
0.94 
0.99 
1.04 

. 1.09 
1.15 

• Oo not rourvl to nearest kitoger. 
' For unlistad lalitodes lower If t in s a North or 20'South, dstennkw I w Mtude aifuslng vahie by kiterpolatkin. 

TABLE 3-4.—NET PRECIPTTATION FACTOR 
VALUES 

Net predpltatton Onches) 

0 . ._ 
Greater ttian 0 to 5 
Greater ttian 5 to 15 
Greater ttian 15 to 30 
Greater ttian 30 

Assigned 
value 

0 
1 
3 
6 
10 

3.1.2.3 Depth to aquifer. Evaluate depth 
to aquifer by determining the depth bom the 
lowest known point of hazardous substances 
at a site to the top of the aquifer being 
evaluated, considering all layers in that 
interval. Measure the depth to an aquifer as 
the distance from the surface lo the top of the 
aquifer minus the distance from the surface 
to the lowest known point of hazardous 
substances eligible to be evaluated for that 
aquifer. In evaluating depth to aquifer in 
karst terrain, assign a thickness of 0 feet to a 
karst aquifer that underlies any portion of the 
sources at the site. Based on the calculated 
depth, assign a value from Table 3-5 to the 
depth to aquifer factor. 

Determine the depth to aquifer only at 
locations within 2 miles of the sources at the 
site.except if observed ground water 

contamination attributable to sources at the 
site extends mote than 2 miles beyond these 
sources, use any locationWithin tiie limits of 
this observed ground water contamination 
when evaluating the depth to aquifer factor 
for any aquifer that does not have an 
observed release. If the necessaiy geologic 
mformation is available at multiple locations, 
calculate the depth to aquifer at each 
location. Use the location having the smallest 
depth to assign the factor value. Enter this 
value in Table 3-1. 

TABLE 3-5.—DEPTH TO AQUIFER FACTOR 
VALUES 

Deptti to aquifer • (feet) 

V 
Less ttian or equal to 25.. 
Greater ttian 25 to 250.... 
Greater ttian 250 _ 

Assigne 
vaue 

ined 

• Use deplti of a l layers between tlie fiazardous 
sut»tances arvl aquifer. As^ :n a ttiickness of 0 feel 
to any karst aquifer ttiat undtinies any portion of ttie 
sources at ttie site. 

3.1.2.4 Travel time. Evaluate the travel 
time factor based on the geologic materials in 
the interva! between the lowest known point 
of hazardous substances at the site and the 

top of the aquifer being evaluated. Assign a 
value to the travel time factor as follows: 

• If the depth to aquifer (see section 3.1.2.3) 
is 10 feet or less, assign a value of 35. 

• If. for the interval being evaluated, all 
layers that underlie a portion of the sources 
at Ihe site are koisL assign a value of 3S. 

• Otherwise: 
-Select the lowest hydraulic conductivity 

layer(s) from within Ihe above interval. 
Consider only layers at least 3 fr^t 
thick. However, do not consider layers 
or portions of layers within the first 10 
feet of the depth lo the aquifer. 

-Detennine hydraulic conductivities for 
individual layers from Table 3-6 or 
from in-silu or laboratory tests. Use 
representative, measured, hydraulic 
conductivity values whenever 
available. 

-If more than one layer has the same 
lowest hydraulic conductivity, include 
all such layers and sum their 
thicknesses. Assign a thickness of 0 
feet to s karst layer that underlies any 
portion of the sources at the site. 

-Assign a value from Table 3-7 to the 
travel time factor, based on the 
thicVjiess and hydraulic coiiductivitj 
of *iie lowest hydraulic conduc:ivity 
layer(s). 



Fedetd Ragistar / VoL 55, Na 241. / Friday. December 14. 1990 /Rules and RcgulaBona 5MC1 

TABLE 3-6.—HvonAuuc CoNoucnvnY or GEOLOGIC MATERIALS 

Type of material 

Assignad 
hydraulic 

conducMty* 
(om/ae^ 

Cisy: kMT panneabilily Dll (eorapoci uafcachsed Wr, shale; unfroctuied metameiplik: end igneoua rochs.. 
SiK; loesses; sIRy daysi aedknents that are pradomioantty silts; modsrately pomeaUe Ml (Rne-grtfne4. oDconsoUdotad 11, or oompod tti «iilh 

tone fcacturas); tow penneiMlly fknestones and dokmiiies (no karet): low permsablRy oondstona; tow parmeaMtty l i a d u a d i^ioaua and 
motamoiphic rocks.. 

Sands; nndy sits: sedknents ttial ars pradominantty sandE NgMyporiMaMe • (ooan»grakisA unconsoMalod or contooct and NgNy inckkad); 
pest-modaraisly permaaUs fkneslonas and dotomites (no karsQ; modarotsly panneaMs aandslon* andeialely pameable kackasd igneoua 
and MetamorpMc rocks 

Graved ckMn aan t MsMy pennaatia Irackjred igneous and metomoipMa lOckK pannaoMe basaa;k«st Iknaslones snd dokxaRes 

10-« 

to-» 

io-< 
10-« 

• Oo not mund to nearest knegei. 

TABLE 3-7.—TRAVEL TIME FACTOR VALUES • 

Hydraukc conducttvUy (cm/se^ 

TMckness.al toamst t« i t au l c eociduclMly 
layef(s}*<feel| 

Grastor 
d o n d w 

5 

Greaiar 
K u n S t o 

too 

Gisalar 
»wi t00 
toSOO 

Gieatar 
««Rsao 

Grealsi than cr equal to tO"* 
Less thwi 10-> to 10^> 
Less ttian tO^ ' to I O " ' 
Less ttian 10-' 

3$ 
15 
S 

35 
SS 
15 
5 

35 
19 
5 
t 

25 
15 
5 
1 

35. 
•If depttitoaquMerls t o leel or loss or », for ttie tatenrol bskig evakiated, a l kyers ttiatianderSe a portkxi of ttie sources at ttie arte are karst assign a vakie of 

' Conskter only h^ers at least 3 feet tlikdi Oo not oonskler byer* or portkms o l layers wilhbi the » s l 10 feet of ttie depth to ttie aquilec. 

Detennine travel time only at lacatioiui 
within 2 miles of the sources st the site, 
exeep^j if observed groond water 
contamination atbriVntoble to sources at the 
site exlendsmore than 2 miles beyond diese -
sources, use any location within the Units of 
this observed ground water contamination 
when evaloating the travel time factor for any 
aquifer that dties not hi>ve aa observed 
release. If the necessaiy subsurface geologic 
infoimatioo is available at multiple locations, 
evaluate the travel lime factor at each 
location. Use Ihe location having the highest 
travel time factor value to assign the factor 
value for die aquifer. Enter this value in 
Table 3-1. 

3.1.2.5 Calculation of potential to release 
factor valiie. Sum the factor values for net 
precipitation, depth to aquifer, and travel 
time, and multiply this sum by the factor 
value for containment Assign this product as 
the potential to release factor value for the 
aquifer. Enter this value in Table 3-1. 

3.1.3 Calculation of likelihood of release 
factor cciegory value. U an observed release 
is established for an aquifer, <ssign the 
observed release factor value of 550 as the 

likelihood of felease factor category value for 
that aquifer. Ot]ierwise;'ass!ga the potential 
to release factor value for that aquifer as the 
likelSiood of release valoe. Biiter tbe value 
assigned io TaUe 3-1. 

32 Waste charocterhlics. Evaluate the 
waste characteristics factor category for an 
aquifer based on two iactora: toxidly/ 
mobility and hazardous waste quantity. 
Evaluate only those hazardous substances 
available to migrate from the sources at the 
site to ground water. Such hazardous 
suhstances include: 

. • Hazardous substances that meet the 
criteria for an. observed release to ground 
water. 

• All hazardous substances associated 
with a source that has a ground water 
conlainment factor value greater than 0 (see 
sections 2.2.2, 2.Z3, and 3.1.Z1]. 

3 i l Toxicity/mobility. For each 
hazardous substance, assign a toxicity factor 
value, a mobility factor value, and a 
combined toxicity/mobility factor vaiue as 
specified in the Mlowiog sections. Sdect the 
loxicity/mobihty factor value for the aquifer 
being evaluated as specified in section 3.2JJ. 

3.2.1 J Toxicity. Assign a toxicity factor 
value to each hasardous substance as 
spedfied in SectifiD 2.4.1.1. 

3.Z1.2 Afo£//i()r. Assign a mobility factor 
value to each haxardoua substance for the 
aquifer being evaluated as follows: 

•For any hazardous substance thai meets 
the criteria for an observed release by 
chemical analysis lo one or more aquifers 
anderiying the sources at the site, regardless 
of tiie aqtiifer being evaluated, assign a 
mobHity factor value of 1. 

• For any hazardous substance that does 
not meet the criteria for an observed release 
by chemical analysis to at least one of the 
aquifers, assign that hazardous substance a 
mobility factor value from Table 3-6 for Ihe 
aquifer being evaluated, based on its water 
solubility and distribution coefficient (KJ. 

• If the hazardous substance cannot be 
assigned a mobility factor value because data 
on its water solubility or distribution 
coeBicient are not available, use other 
hazardous substances for which information 
is available in evahiatiag the pathway. 

TABLE 3-8.—(aftouNO WATER MOBILITY FACTOR VALUES • 

Water soluWSty (mg/l) 

h-esen! as Bquil'-
Greater ttign 100 
Urealer ttian 1 to 10Q 
G:eater ttian 0.01 to 1 
Le.s ttian or equal to 0.01 . 

' Do not round to nearest Integer. 
' Use if the hazardous sutBlance is present or deposited as a liqaKf. 
' Use if ttie erMie interval trom the source to Ihe aquilef beirg evaluated is liarsl 

Karsi 

DislrtiutKm coefficient (K«) (mt/g) 

1 
1 

0.2 
0.002 

2x10-
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• If none of the hazardous substances 
eligible to be evaluated can be assigned a 
inability factor value, use a default value of 
O.002 as the mobility factor value for all these 
hazardous substances. 

Detennine the water solubility to be used 
in Table 3-6 for the hazardous substance as 
follows (use this same water solubility for all 
aquifen): 

• For any hazardous substance that does 
not meet the criteria for on obaerved release 
by chemical analysis. If the haiDirdous 
•ubstancs is present or deposited as a liquid, 
use the water solubility categoiy "Present as 
Liquid" in Table 3-8 to assiffa the niobility 
factiir value to that hazalxlous'subsfance. 

• Otherwise: 
-For any hazardous substance that Is a 

metal (or metalloid) and that does not 
meet the criteria for an observed 
release by chemical analysis, establish 
a water solubility for the hozardoiu 
substance aa follows: 

--Oatermlne Ihe overall range of water 
solubilities for compounds of this 
hazardous substance (consider all 
compounds for which adequate 
water solubility information is 
available, not jiiat (»mpounds 
identifled aa present at the site). 

—Calculate the geometric mean of the 
highest and the lowest water 
solubility in this range, 

- -Use this geometric mean as the watei 
solubility in assigning the 
hazardous substance a mobility 
factor value from Table 3-6, 

^ o r any other hazardous substance 
(either organic or inorganic) that does 
not meet the criteria for an observed 

release by chemical analysis, use th« 
water solubility of that hazardous 
substance to assign a mobility factor 
value front Table 3-8 to the hazardous 
substance. 

For the aquifer being evaluated, determine 
Ihe distribution coefficient to be used in 
Table 3-8 for the hazaidous substance as 
follows: 

• For any hazardous substance that does 
not meet the criteria for on observed release 
by chomical analysis, if the entire interval 
from a source at the site to the aquifer beUig 

. evaluated Is karst. lue Ihe distribution 
coefficient category "Karst" in Table 3-8 hi 
assigning the mobiUty factor value for that 
hazardous substance for that aquifft. 

• Otherwise: / 
-For any hazardous substonca that is s 

metal (or metalloid) and that does not 
meet the criteria for an observed 
release by chemical analysis, use the 
distribution coefficient for die metal or 
(metalloid) to assign a mobility factor 
value from Table 3-8 for that 
hazardous substance. 

-For any other inorganic hazardous 
substance that does not meet the 
criteria for on observed release by 
chemical analysisi use the distribution 
coefficient for that inorganic 
hazanlous substance, if available, to 
assign a mobility factor value from 
Table 3-6, If the distribution coefficient 
is not available, nse a default value of 
"less than 10" as the distribution 
coefficient except for asbestos use a 
default value of "greater than 1,000" as 
the distribution coefficient 

-For any hazardous substance that is 
organic and that does not meet the 
criteria for an observed release by 
chemical analysis, eslabUsh a 
distribution coefficient for that 
hazardous substance as follows: 

—Estimate the K4 range for the 
hazardous substance using the 
following equation: 

K.-(lU(f.) 
where: 

K«»^l -wa te r partition coefficient 
for organic carbon for the 
hazardous substance. 

l^s^Soibent content (fraction ot 
clays plus oiganic carbon) in 
the subsurface. 

--Use f̂  values of 0.03 and a77 in the 
above equation to establish the 
upper and lower values of the Kt 
range for the hazaidous substance. 

—Calculate the geometric mean of the 
upper and lower K̂  range values. 
Use this geometric mean as die 
distribution coefficient In assigning 
the hazardous substance a mobility 
factor value from Table 3-8. 

3.2.14 Calculation of toxicity/mobility 
factor value. Assign each hazardous 
substance a toxicity/mobility factor valua 
from Table 3-0, based on the values assigned 
to the hazardous substance for the toxicity 
and mobiUty factors. Use the hazardous 
substance with the highest toxicity/mobility 
factor value for the aquifer being evaluated to 
assign the value to the toxicity/mobility 
factor for that aquifer. Enter diis value in 
Table 3-1. 

TABLE 3-9.—Toxicrrv/MoBiuTY FACTOR VALUES • 

Mobiity factor vohie 

1.0 
0.2 
0.01 
0.002 
0.0001 
2x10-* 
2x10-' 
2x10-» 

Toxicity factor vakje 

10,000 

10.000 
2,000 
100 
20 
1 

0.2 
0.002 
2x10-« 

1,000 

1,000 
200 
10 
2 

0.1 
0.02 

2x10-* 
2x10-» 

100 

100 
20 
1 

0.2 
0.01 
OQ02 
2x10- ' 
2x10- ' 

10 

10 
2 

0.1 
0.02 
0.001 
2x10-* 
2x10-» 
2x10- ' 

' 1 

1 
0.2 
0.01 
0.002 
1x10-' 
2x10- ' 
2x10- ' 
2x10- ' 

0 

0 
0 
0 
0 
0 
0 
0 
0 

• Do not round to nearest kitsgar. 

32.2 Hazardous waste quantity. Assign a 
hazardous waste quantity factor value for the 
ground water pathway (or aquifer) as 
specified in section 2.4.2. Enter this value in 
Table 3-1. 

3.2.3 Calculation of waste characteristics 
factor category value. Multiply the toxicity/ 
mobility and hazardous waste quantity factor 
values, subject to a maximum product of 
1X10'. Based on this product assign a value 
from Table 2-7 (section 2.4.3.1) to the waste 
characteristics factor category. Enter this 
value in Table 3-1. 

3.3 Targets. Evaluate the targets factor 
category for an aquifer based on four factors; 

nearest well, population, resources, and 
Wellhead Protei. ion Area. Evaluate these 
four factors based on targets within the target 
distance limit specified in section 3.0.1.1 and 
the aquifer boimdaries specified in section 
3.0.1.2. Determine the targets to be included 
in evaluating these factors for an aquifer as 
specified in section 3.0. 

3.3.1 Nearest well. In evaluating the 
nearest well factor, include both the drinking 
water wells drawing from the aquifer being 
evaluated and those drawing from overlying 
aquifers as specified in section 3.0. Include 
standby wells in evaluating this factor only if 

they are used for drinking water supply at 
least once every year. 

If there is an observed release by direct 
observation for a drinking water well within 
the tatget distance limit assign Level 11 
concentrations to that well However, if one 
or more samples meet the criteria for an 
observed release for that well, determine if 
that well is subject to Level I or Level n 
concentrations as specified in sections 2.5.1 
and 2.5.2. Use the heallh-based benchmarks 
from Table 3-10 in determining the level of 
contamination. 

I Assign a value for the nearest well factor 
as follows: 
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• If one or more drinking water wells is 
subject to Level I concentrations, s s s i ^ a 
value of SO. 

• If not.but if one or more drinldng water 
wells is subject to Level n concentrations, 
assign a value of 45. 

•. If none of the drinldng water weDs is 
subject to Level i or Level II concentrations, 
assign a value as follows: 

-If one of the tsiget aquifers is a katst 
aquifer that niiderliesany portion of 
the sources at the site and any well 
draws drinldng water from diis kant 
aquifer within the target distance liinit 
sssigiiavaliieofZO. . 

•4f not detennine the shortest distance 
to any drinldng watisr wett, as 
meastiied from any source at the site 
with a ground water containment . 
factor value gteater than 0. Select • 
yalua from Table S-li based oo this 

' distance. Asolgn it as the vohie for th$ 
nearest well factor. 

Enter the valoe assigned to the nearest well 
factor in Table 3-1. 

TABLE 3-10.—HEALTH-BASEO BENCH

MARKS FOR HAZARDOUS SUBSTANCES 

IN DRINKING WATER 

• Coneentrslion oorrespondkig to Maxknuil Con-
tamkiont Level (MCU. 

•'Conoanttallon oonespondng to a nonzero Itaid-
mun Contamkiont Lsvsl Goal (MCLG). 

• Screenkig donoenkatlon tor eanosr oorrespondkig 
to that eoncentration ll ial eonesponds to Itia t o * 
kidlvMual carioer rtsk tor oral enpusurss. 

• Screenkig conoankstkin tor noncancer toxkxitogi-
cal responses Gorrespondtog to the Reference 
Dose | fW) for oral exposures. 

TABLE 3-11 .—NEAREST WELL FACTOR 

VALUEiB 

Distance ftom source (rales} 

Level 1 cofioentralkins* : 
Level II cohoenttatkins* : 
0 to %:-. 
Greater than M to Vk . . . ...' 
Graatar ffion Vk to 1 -. 
Greater Itian 1 to 2 _.. 
Greater than 2 to 3 _ ._ 
Graalsf thon 3 to 4 
Greater than 4 

"^Sf 
so 
45 
20 
18 
S 
S 
3 
2 
0 

* Distance does not apply. 

3.3.2 Population. In evaluating the 
papulation factor, include those; -irsons 
served by drinking water wells within die 
target distance limit specified in section 
3.0.1.1. For the aquifer being evaluated, count 
those persons served by wells in that aquifer 
and those persons served by wells in 
overlying aquifers as specified in section 3i). 
Include residents, students, and workers who 

regularly use the water. Exchide transient . 
pioinilatictiis such as customers and travelers 
passing through thcf area. Evaluate the 
population based on the location of the water 
supply wells, not on i Ihe location of 
residences, woric places, etc When • standby 
well is mslnlained ca a regular basis so that 
water can be withdrawn, indude it in 
evaluating the population factor. 

In estimating residential population, when 
the estfanate is based on the number of 
residences, multiply each residence by the 
average number of persons per residence for 
the ooun^ in which the residence is located. 

In detnmining thelpopnlstion served by a 
welL if the water from the well is blended 
with other water (for example, water bom 
other ground water walla or surface wdter 
hitakes]. apportion the total popttlatioii 
regidiriy served by the blended system to &e 
well based on the well's relative contribution 
to the total blended sjrstem. In estimating the' 
well's relativs contribution, assume eadi well 
and intake contribotes equally and apporttoa 
the population accordingly.' except: if ttie 
relative contribution of any one well or 
intake exceeils 40 percent Iwsed on average 
annual pumpage or capacity, estimate the 
relative icontribution of the wells and intakes 
considering the following data, if available: 

• Average oimual pumpage from the ground 
water weUa and surface water intakes in the 
blended system. 

• Capadttes of the wells aoA intakes bs the 
blended system. 

For systems with slaindby groimd water 
wells Or standi^ surface water intakes, 
apportion the total populatioii regulariy 
served by the blended system as described 
abova. except: 

• Exclude standby surface water intakes in 
spportianing the population. 

• When using pumpage data for a standby 
ground water wdl, use average pumpage for 
the period during whir^ the standby well is 
used rather than average annual pumpage, 

• For that portion of fiie total population 
that could be apporttoiied to a atandby 
ground water well, assign that portion of the 
population either to that standby well or to 
the other groimd water weU(s] and surface 
water intake(s] that serve that population; do 
not assign that portion of the populaUiJn both 
to the standby wdl and to the other well(s) 
and intaJ(e(s} in the blended system. Use the 
apportioning that results in the highest 
population factor value. (Either include all 
standby wetlfs) or exclude some or all of the 
standby well(s) as appropriate to obtain this 
highest value.) Note that the specific standby 
weU(B) included or excluded and, thus, the 
spedfic apportioning may vary in evaluating 
diHerect aquifers and in evaluating the 
surface water pathway]' 

3 J:2.1 Level of contamination. Evaluate 
the population served by water from a point 
of withdrawal based on the level of 

contamination for that po'nt of wilhdra waL 
\l»e t^e applicable factor Level I 
concentrations. Level H concentrations, or 
potential contamination. 

If no samples meet the criteria for an 
observed release for s point of withdrawal 
and there is no observed releasa by direct 
observation for that point of withdrawal, 
evaluate that point of withdrawal using the 
potential contamlhatton factor hi section 
34.Z.4. If there is ao observed release by 
direct observation, use Level n 
concentraUons for that point of withdrawal 
However, if one or more samples meet the 
criteria for tm observed release for the piaint-
of vrithdrawaL determine which factor (Level 
I or Level n concentrations) appliea to that 
point of withdrawal as spedfied in sections 
2,6.1 and U 2 . Use the health-based > 
benchmaiks from Table 3-10 hi detenninhig 
the level of contamination. Evaluate the point 
of withdrawal using the Level I 
concentrations factor in section 3.3Jt2 or the 
Level n concentrations factor in section 
3J.2.3, aa appropriate. 

For the potential contamination factor, use 
population ranges in evaluating the factor aa 
apecified in section 3.3.2.4. For die Level I and 
Level n concentrations factors, use the 
papulation estimate, not population ranges, in 
evahiaUng both factors. 

332Z Level I concentrations. Sum the 
number of people served by drinking water 
from points of withdrawal subject to Level I 
concentrations. Multiply Uiis sum by l a 
Assign this product as tiie value for this 
factor. Enter this value in Table 3-1. 

3J.2.3 Level II concentrations. Sum the 
number of people served by drinkiiig water 
from points of withdrawal subject to Level II 
concentrations. Do npt indude those people 
already counted under the Level I . 
concentivtions factor. Assi^i this sum as the 
value for tliis factor. Enter this value in Table 
3-1. 

3.az4 Potential contamination. 
Detennine the number of people served by 
driiJung water from points of withdrawal 
subject to potential contamination. Oo not 
biclude those people already counted under 
the Level 1 and Level 11 concentrations 
factors. 

Assitpi distance-weighted population 
values from Table 3-12 to this population as 
follows: 

• Vae the "Karst" portion of Table 3-12 to 
assign values only for tiist portion of the 
population served by points of withdrawal 
that draw drinking water from a karst aquifer 
that underlies any portion of the sources at 
the site. 

-For this portion of the population, 
detennine Uie number of people 
induded within each "Karst" distance 
category hi Table 3-12. 
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TABLE 3 - 1 2.—OISTANCE-WEHSHTED POPULATION VALUES TOR POTCNTIAL OONTAMINATK)N FACTOR FOR GROtwo WATER MIGRATION 

PATHWAY* 

Distonce cafegoiy (m te^ 

O l t i a rT lMnKa rs I ' : 
O t n U . 
Groatsr than K to H . . 
Q n a U r H i i n S to 1 _. 
O a a t o r f i ^ l to? . .n 
f ^ ^ f (iir ( w i 7 to * 
OoMvu^ i f to4.,„„ ' 

lUratt . 
O t o K . , 
•3r«i«i« |h in M to H,. . . . , . , ,, 
<3nift*r| IWI H t o l 
( 3 ™ > > ^ i N n t t o 2 — 
GmBlor Owf } to t 
eM«i»» ih« t j t o 4 . l , . . . . ., 

Nuriiber o l peopto wittiin tti* distance calagary 

0 

0 
0 
D 
0 
0 
d 

0 
0 . 
0 
0 
0 
0 

1 
to 
10 

4 
2 
1 

0.7 
0.S 

4 
2 
2 
2 
2 
2 

11 
to 
30 

17 
11 
5 
3 
2 
1 

17 
11 
S 
• 
8 
9 

31 
to 
too 

S3 
33 
17 
10 
7 

. 4 

53 
33 
26 
26 
26 
2 6 ' 

101 
to 

300 

164 
toe 
92 
30 

13 

164. 
1«Z 
62 
82 
62 
62 

SOtto 
i jxn 

528 
324 
167 
M 
86 

• • « . 

522 

. an. 
261 
261 
261 
261 . 

1.601 
to 

1«33 
1.013 
623 . 
294 
212 
131 

t ^ 3 3 
i f i ta 
617 
617 
617 
617 

3,00110 

loxxm 

5A14 
3,233 
1.668 
508 
676 
41'7 

3 , 2 » 

z j m 
2JB07 
4607 

10,001 
to 

30,000 

1&32S 
10,122 
S.224 
2,998 
Z122 
1J06 

16,325 
'M.122 
6.163 
6,163 
6.163 
6.163 

X.OOIto 

loaooo 

S&137 
32.32S 
1 6 M * 
9.365 
6.776 
4.J71 

S2.13T 
3 l 3 2 5 
26,066 
2 6 M 6 
2BJ06S 
2 6 M 8 

100,001 
to' 

300JOOO 

163,246 
101.213 
52.239 
29,364 
21,222 
uoep 

163,246 
101,213 
6TJB23 
61423 
61J623 
61.623-

300,001 to 
LOOOAIO 

521,360 
323JM9 

' 160436 
93JM6 
67.777 
41,708 

521,360 
329,243 

260460 
280466 
26046» 

i.ooo.txxi 
to ' 

3,000,000 

1632 455 
1j012;122 
522,385 
293.642 
212.219 
130.596 

1.632.455 
1.012.122 
616.227 
616.227 
616,227 
616.227 

•Round 6 w flwnber of peopto present oiMhki a ristonoa 
•iteger. 

/ * Use for a l aqiilers, sacopl kaRraqnleis undartykw any 
• Us* only tor k o n l oqultois undalykig « i y porton c l « is I 

catqjanr kftftoai'astMteger. Oo'not round 1h« assigned dbtonce^welglited poputakon wakn to naorest 

poitkMi o l 6 « s o m a s a l t ie. t i to. 
of ttw.oite. . . . . ^ . 

-Asoign a distance-weigbtsd popidation 
. value tot eacb distance c a t M o i y b o ^ 

en the number of people included 
within tiic distance categoiy. 

• Use the "Otiier tliaxi Kant" portion of 
Table.3-U for the temaiiKlsr of the 
population served by points of wididrawal. 
subject to potential containination. 

-for this portioa of the population, 
detormine the number of people 
kiduded within eacb "Otiier Than-
Karst" £st«nce category in Table 3-12. 

-Assign a distance-weighted population 
value b r each distance categoiy based 
on tlie number of peojple indnded 
within Die distance categoiy. 

Calculate Qie value for Ihe potential 
(xintamhiaUoo {actor (PC) as follows: 

PC= 
10 i = l 

(W.+ KJ 

where: 
Wi^Distaace-wetghted popiilation from 

"Other Than Karst" portion of Table 3-12 
for distance category i-

Ki — Distanca-weight«i piipulation bom 
"Karst" portion ef TaWe 3-12 for 
distance categoiy L 

n ̂ Number of distance categories. 
If PC ia less than 1, do not round it to tlie 

nearest ini^en if PC is 1 or more, round to 
the nearest integer. Eater this value in Table 
3-1-

3.3.2.5 Calculation of population foctor 
value. Sum the factor values for Level I 
concentrations. Level U concentrations, and 
potential contamination. Do not round this 
sum to the nearest integer. Assign this sum as 
the population factor value for the aquifer. 
Enter this value in Table 3-1. 

3.3.3 Resources. To evaluate the 
resources factor, select the highest valne 
specified below that applies for the aquifer 
being evaluated. Assign this vaiue as the 

resouroes JEactbr value frv.tfae aquifer. Enter 
this value in Table S^L 
- Asrign e resources value of S if water-
drawn from any taiget well for the aquifer 
being evaluated or overlying aquifer*, (as 
specuied hi section aO) is ined far one or 
mora of the foUowing purposes: 
' • Inigatioo (5-acie minimum) of 
commercial food oops or oommercial forage, 
crop*. . . 

• Watering of commerdal UvestodL 
• ki9«dientioco«neiGialfood< 

preparatioiL 
• Supply far commocialaquaculhiiw. 
• Supply fore major oeile^gnated weter 

cecreati(» area, excluding drinking water use. . 
Assign e resources valoe of 5 if no Ariiddng 

water wells art within die target dlataiwe 
limiL but the water in die oquUer being 
evaliialed or any oiVetly^ a«|td{«s (as 
spedfied in iseiitioit 3J0) ie bsable fnr drinking 
water puiposes. ' 

Assign e lesotnoe* value of 0 if ntme of the 
above applies. 

3J.4 Wellhead Protection Area. Evaluate 
the Wellhead Protection Area fadts based 
on Wellhead Protection Areas designated 
according to section IttS of the Safe Drinking 
Water Act as amended Conshkr only those 
Wellhead Protection Areas applicable to Ihe 
aquifer be' -g ihrahiated or ovolyliig aquifers 
(as qiedfied in section 3.0). Select tiie highest 
value below that applies. Assign it as the 
value for the Wellhead Protection Area factor 
for the aquifer being evaluated. Enter this 
value bl Table 3-1. 

Assign a value of 20 if either of the 
following criteria applies for the aquifer being 
evaluated or oveHying aquifers: 

• A source with a ground water 
containment factor value greater than 0 lies, 
either partially or fully, within ot above the 
designated Wellhead Protection Area. 

• Observed ground water contamination 
attributable to Ihe sources at the site lies, 
either partially or fully, within the designated 
W'ellhead F'rotection Area. 

If neither criterion applies, assign a value 
of S. i t within the toiget disltmce limit there 
is B desiginated Wellhead Protectioa Area -
applicaUe lo the aquifer being evaluated or 
oveilying aquiliHS, 

A*si0i a vahie of 0 if aone of die above 
appUe*. 

3.3.5 Cakulotienef targets factor ' 
categoiy vdhie. Sam the factor valitesfor 
nearest well population, resources, and 
Wellhead Protection:Area. Do not round this 
sum to Ihe nearest integer. Use this sum as 
tiie taigets factor categoiy value for the 
aquifer. Enter this value m Table 3-1. 

3.4 Ground water migration score for an 
aquifer. For Ihe aquifer bebig evalualed. 
multt^y the factor category valaes for 
likelihood of release, weste characteristics, 
and targets, and round Ihe product to the 
nearest integer. Then divide by 62.3001 Assign 
tiie resultii^ value, subject to a maximum 
valoe of 100. as the ground water migration 
pathway score for the aquifer. Enter ifaJs 
score in Table 3-1. 

3.5 Calculation of ground water inigration 
pathway score. (^Iciilate a ground water 
migration score for each aqiiifer underlying 
the sources at the site, as appropriate. Assign 
the highest pound water migration score for 
an ai]uifer a* the ground vraler migratioii 
pathway scrae (SJ^) for the site. Enter this 
scon in Table 3-1. 
4.0 Sarfooe Water Migration Pathway. 

4.0.1 Migration components. Evaluate the 
surface water migration pathway based oo 
two migration components: 

* OveHahd/fiood migration to surface 
water (see section 4.1). 

• Ground water lo surface water migration 
(see section 47). 
Evaluate each component based on the Ba.-ne 
three threats: drinking-water threaL human 
food chain threat and environmental threat 

Score one or both components, considering 
iheir relative importance. If only one 
component is scored, assign its score as the 
s\irface water migration pathway score. If } 
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both components are scored, select Uie higher 
of the two scores end sssign it as the surface 
water migration pathway score. 

4.0.2 Sutface water categories. For HRS 
purposes, dassiiy surface water hito foiir 
categories: rivers, lakes, oceans, end coastal 
tidal waters. 

Riven includr. 
• J>eRnnially flowfatg water* from point of 

origin to the ocean or to coastal tidal waten. 
whichever comes Rnt and wetiands 
contiguous to these flowing wsten. 

• Abovegraund pottioiu of cUsappeoiing 
riven. 

• Man-made dilchas only hisofar as they . 
perennially flow into other surface water. 

• Inlennittendy flowing waten end 
contiguous intennittentiy flowing ditches only 
in arid or oetnierid areas with U*s than 20 
inches of mean annual precipitation.. 

Lakes include: 
• Natural and man-mada lakes (including 

impoundments) that lie along rivers, but 
excluding tiie Great Lake*. 

• Isolated, but perenniaL lakes, ponds, and 
wetiands. 
- • Static water channels or oxbow lakes 
contiguous to rivers. 

• Smell rivers, without diking, tiiat merge 
into surrounding perennially inundated 
wetiands. 

• Wetiands contiguous to water bodies 
defmed here as lakes. 

Ocean and ocean-like water bodies 
include; 

• Ocean areas seaward bom the baseline 
of die Territorial Sea. (This baseUne 
represents the generalized coastline of the 
United States. It is parallel to the scswsrd 
hmit of the Tenitorial Sea and other maritime 
Umits such as the inner boundaiy of Federal 
fisheries jurisdiction and the limit of States 
jurisdiction under tiie Submerged Lands Act 
ss amended.) 

• The Great Lakes. 
• Wetlands contiguous to the Great Lakes. 
Coastal tidal waten include: 
• Embayments, harbors, soimds, estuaries, 

back bays, lagoons, wetlands, etc. seaward 
from mouths of riven and landward from the 
baselhie of the Teiritorial Sea. 

4.1 Overland/flood migration component 
Use the overland/flood migration component 
to evaluate surface water threats that result 
from overland migration of hazardous 
substances from a sourt» st the site to 
surface water. Evaluate three types of threats 
for this component: drinking water threat 
human food chain threat and environmental 
threat 

4.1.1 General considerations. 
4.1.1.1 Definition ofhazardous substance 

migration path for overland/flood migration 
component The hazardous substance 
migration path includes both the overland 
segment and the in-water segment that 
hazardous substances would lake as they 
migrate away from sources at the site: 

• Begin the overland segment at a source 
and proceed downgradient to the probable 
point of entry to surface water. 

• Begin the in-water segment at this 
probable point of entry. 

-For rivers, continue the in-water 
segment in the direction of flow 
(including any tidal flows) for the 

distance established by the target 
distance limit (see section 4.1.1.2). 

•^or lakes, oceans, coastal tidal waters, 
or Greet Lakes, do not consider flow 
direction. Instead apply the target 
distance liinit as on are. 

-If the in-water segment hicludes both 
riven and lakes (or oceans, coastal 
tidal waters, or Gnat Lakes), epniy the 
target distance limit to their combined 
hi-water segments. 

For sites that consist of contaminated 
sediments with no Identified source, the 
hazardous substance migration path consists 
solely of the in-water segment specified in 
section 4.1.1.Z 

Consider a site to be in two or mora 
watersheds for this component if two or mora 
hazardous substance migration paths from 
the sources at the site do not reach a common 
point within the target distance liinit If the 
site is in mora than one waterriied. define a . 
separate hazardous substance migration path 
tor each watenhed. Evaluate the overiand/ 
flood migretion component for each 
watershed separately as spedfied in section 
4.1.1.3. 

4.1.1.2 ro><^{ distance limit The laiget 
distance limit defines the maximum distance 
over which teigeta ere considered in 
evaluating the site. Determine a separate 
taiget distance limit for each watenhed as 
follows: 

• If there is no observed release to surface 
water in the watenhed or if there is an 
observed release only by duect observation 
(see secUon 4.1.2.1.1), begin measuring the 
taiget distance limit for me waterahed at the 
probable point of e n ^ to surface water and 
extend it for 15 miles along the surfaee water 
from that point 

• If tiiere Is an observed release bom the 
site to the surface w:ater in the waterahed 
that is based on sampling, begin measuring 
the taiget distance limit for the waterahed at 
the probable point of entry; extend the target 
distance limit either for 15 miles along the 
surface water or to the most distant sample 
point that meets the criteria for ao observed 
release to that watenhed. whichever is 
greater. 

In evaluating the site, include only surface 
water targets (for example, intakes, fisheries, 
sensitive environments) that are within or 
contiguous to the hazardous substance 
migration path and l(x:ated, partially or 
wholly, at or between the probable point of 
entiy and the target distance limit appUcable 
to the waterahed: 

• If flow within the hazardous substemce 
migration path is reveraed by tides, evaluate 
upstream targets only if there ia 
documentation that tiie tidal run could carry 
substances from tiie site as far as those' 
upstream taigets. 

• Detennine whether targets ivithin or 
contiguous to the hazardous substance 
migration path are subject to actual or 
potential containination aa follows: 

-If a taiget is located, partially or wholly, 
either at or between the probable point 
of entry and any sampling point that 
meets the criteria for an observed 
release to the watershed or at a point 
that meets the criteria for an observed 
release by direct observation, evaluate 

that target as subject to actual 
contamination, except as otherwise 
spedfied for fisheries hi section 4.1.3.3 
and for wetiands in section 4.1.4.3.1.1, 
If the actual contamination is based on 
direct observation, assign Level II to 
the actual contamination. However, if 
the actual contamination is based on 
samples, detennine whether the actual 
contamination hi at Level I or Level n 
concentrations as specified in sections 
4.1.Z3.4.14A snd 4.1.4.3.1. 

-If a taiget is located, partially or wholly, 
widiin die target distance Umlt for die 
watenhed, but not at or between the 
probable pobit of entry and any 
ssmpUiig point that meet* the criteria 
for an observed release lo the 
watenhed, nor at a pobil tiiat meets 
tiie criteria for an observed release by 
direct observation, evaluate it as 
subject to potential contamination. 

For sites consisting solely of contaminated 

sedunents with no Identified source. 
detennine the taiget distance Ihnit as follows: 

• If there is a (dearly defined direction of 
flow for Ihe surface water body (or bodies) 
containing the contaminated setfiments, begin 
measuring the target distance limit at die 

' point of observed sediment contamination 
that is farthest upsfream (that is, at the 
location of the farthest available upsb«am 
sediment sample that meets Ihe criteria for 
on observed release); extend the taiget 
distance limit eitiier for IS miles along the 
smtace water or to the most distant 
downstream sample point that meets the 
criteria for on observed release to that 
watersheiL whichever is greater. 

• If tiiera is no deariy defined duection of 
flow, begin measuring the target distance 
Umit at the center of Ihe area of observed 
sediment contamination. Extend the target 
distance limit as an arc either for 15 miles 
along tiie surface water or to the most distant 
sample point that meets the criteria for an 
observed release to that waterahed, 
whidiever is greater. Determine the erea of 
observed sediment contamination based on 
available samples that meet the criteria for 
an observed release. 
Note that the hazardous substance migration 
path for these contaminated sediment sites 
consists solely ot the in-water segment 
defined by the target distance Umit there is 
no overland segment 

For these contaminated sediment sites, 
indude only those targets (for example, 
intakes, fisheries, sensitive environments) 
that are within or contiguous to the 
hazardous substance migration path and 
located, wholly or partiaUy, within the target 
distance Umit for the site. Determine whether 
these targets are subject to actual or potential 
contamination as foUows: 

• If a target is located, partiaUy or wholly, 
within the area of observed sediment 
contamination, evaluate it as subject to 
actual contaminatioa except as otherwise 
specified for fisheries in section 4.1.3.3 and 
wetlands in section 4.1.4.3.1.1. 

-If a drinking water taiget is subject to 
actual contaminatJon. evaluate it using 
Level II concentrations. 
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-If a huBian food chain toi^t or 
environmental target is subject lo 
actual contamination, evaluate It using 
Level I or Level H concentivtion*. es 
appropriate (see sections 4.1.3J and 
tL4J.l) . 

• Ua tacgel I* located, partially or wholly, 
within the taigel disUnoe liaul far Ihe 
waterahed. bat not lyithln the a n a of 
observed sediment coatominBtioa. evahiate it 
as subject te potonlial oxitaminatiaB. 

4.XJL3 Bwduatioa afowioBd/flood 
migratian com^oneat Evaluate the driiddng 
water Ihiaat hoBtaa food chain threat, and 
environi&eatal threat for each watershed for 

this component based on &ree factor 
categories: likeUhood ol release, waste 
characteristics, and taigets. Figure 4-1 
Indicates die facton inuuded witiiin each 
factor category for eacii type of Auaat 

Deteimioe nia overiaiid/fiood migration 
compooent score ( ^ far a watershed in 
term* of the factor categoiy values as 
foQows: 

3 (LRJ(WCJ(TJ 

i > l 

where: 

LRi^Likelihood of release factor categoiy 
value for threat i (ihat i*. drinkiqg water. 
humaa food chain, or environmental 
threat). 

WC^'Waste characteristics factor categoiy 
value for threat L 

Ti<cTargets factor categoiy value for threat i. 
SF«=Scaiing factor. 
Tabte 4-1 audioes the specific calculatkia 

procarhua. 
If the site U in only one watenhed. a s s i ^ 

the o«eilaiid/Sood oaimtfaB scon for Hut 
waterahed as die ovenand/flood migration 
compooeat aeon for the eite. 
lUBia coot *!«*•*• 
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Likelihood of Cetease (LR) 

Observed Release 

or 

Potential to Release 
by Overiand FtoM 
• Containnent 
• Runoff 
- Rainfall 
• Drainage Area 
• Soil Groi4> 

• Distance to 
Surface Uater 

Pot*ntf*( to R*l*«se 
by Flood 
• Contaiment 

(Flood) 
• Flood Frequency 

Drinking Uater 
Waste Characteristics (WC) 

Toxicity/Persistence 
• Toxicity 
• Chronic 
- Carcinogenic 
- Acute 

• Persistence 
• Half-life 

• "ow 
Hazardous Waste Quantity 
' • Hazardous Conatituent Quantity 
• Hazardous Uastestresa Quantity 
• Voluiie 
• Area 

Targets (T) 

X 

Nearest Intake 
Population 
• Level 1 Concentrations 
• level 11 Concentrations 
• Potential Contamination 
Resource* 

1 

1 

i 

1 
1 

Hvjnon Food Chain 
Waste Characteri(tic* (WC) Targets (T) 

Tosieity/Persistence/tiosccuBulation 
• Toxicity 
• Chronic 
- Carcinogenic 
• Acute 

• Persistence 
• Half-life 

• Bioaccusulalion Potential 
Hazardous Waste Quantity 
• Hazardous Constituent Quantity 
• Hazardous Wastestream Quantity 
• Volune 
• Area 

Food Chain Individual 
Population 
• Level I Concentrations 
• Hunan Food Chain 
Production 

• Level 11 Concentrations 
- Hunan Food Chain 
Production 

• Potential Hunan Food 
Chain Contamination 
• Huun Food Chain 
Production 

Environoentat 
Waste Characteristics (WC) Targets (T) 

• fcosystem Toxic i ty / 

t Persistence/tioacciMulation 
• Ecosysten Toxic i ty 

\ • Aobient Water Quali ty . 
i C r i t e r l e 

- Aofcient Aquatic L i f e Advisory 
Concentrations 

I • Persistence 
I • H a l f - l i f e 

• fo« -
) • Ecosystem Bioaccuautstion 
I Potential 
I Hazardous Waste Quantity 
1 • Hazardous Constituent Quantity 
I • Hazardous Wastestreaa Quantity 
I • Voiune 
1 • Area 

Sensitive Environnents 
• Level I Concentrations 
• Level II Concentrations 
• Potential Contanination 

-it 
It 
tl 
li 
It 

-•I 

FIGURE 4-1 
./.JRVIEW Of SURFACE UATER OVERlANO/fLCXX) MICRATIOM COHPOHENT 

122 
BILUMO COOf SSSO-SO-C 
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T A B L E 4-1 . — S U R F A C E W A T E R O V E H U N O / F L O O D M I G R A T I O N COMPONEMT S C O R E S H E E T 

Factor categories and lactore Maximum 
value Value assigned 

Drinldng Water Ttvsat 
UkeWwod of Release: 

t. Otwened Release..-. _.; 
2. F>otenti(l to Release by Overiand Fxnr. 

2*. Oontainmenl 
» . Runon . 1 . _ . 
2e. Distance to Swtooe Water. 
2d. Potonlial lo Raleasa by Overivid Row (line* 2a I2b+2c ] ) . 

3. Potentai to Rolease by Ftood 
30. Cociainment (Flood) 
3b. Flood Frequency-
3 c Potential to Release by Ftood (Unas 3ax3b) 

4. Polemiel to Roleasa ( ins* 2d.f 3c. subject to e maxonum of 500).. 
5. Likelttiood ol Release (higher of lines t end 4) 

Wast* Ctiaraeteflstie*: 
6. ToxicJty/Parsi^enee 
7. Hazanlous WosM Quantty 
8. Waste Charactertstlcs _ _ _ 

TarcetK 
9. Nearest Intake., 

to. Populallon 
iOa. Level I Concenirations-. 
tab. Level II Concenirations... 
t O c Potonlial C^ontaminaSon.. 
lOd. PopulBtlon (Rnes I0a-i-t0b+10e)... 

11. Resouces 
12. Targets (lines 9+10d+11) . 

Orinkkig Water Tteeat Score: 
13. OrinUiig Water Threat Score ((lines 5x8x121/82.500, subject to a maximum ol 100).. 

Human Food Chain Tiireat 

Ukemiood of Reloaae 
14. UkeBhood ol Release (same value as fine 5 ) - . 

Waste Ctiaracterlsaca: 
15. Toipcity/Perslstenoe/Bioaccumulation ; _ _... 
16. Hazardous Waste Ouantity -_ _.. _ 

17. Waste cnaracteristics 
Targets: 

IB. Food Cliain bidvidual 
19. Population.. 

.190. level I Concentialions..-. ; 
19b. Level II CorKontrotions . 
19c. Potential Human Food Chain Contantkiation. 
19d Population (lines 19a4l9b+19c) . 

20. Targets (lines 18+19d) „ _ _ _.._ „ -
Human Food Chain TTiraat Score: 

21. Human Food Oiain Tlveat Score (tunes 14x17x201/82.500, subject to a maximum of 100)_ _ 

Envtronmentol Threat 
Likelihood of Release: 

22. Likelihood ol Relssse (sanie value as Sne S) - ._ -
Waste Characteristic*: 

23. Ecosystem Toxicity/Persistence/Bioaccumolalion _ _ _ _.. 
24. Hazardous Waste Quantity _ _ _ 

25. Waste Ctiaracteristtes- - - _ _ - _ _ 
Targets: 

26. Sensitive Environments _ .. ;.._;._ _ _ 
26a Level I ConcontfaBons... -... - _ _ _...._ 
266. Level N Concentrations ; ...-._ _ _ 
26c. Potential Contamination... _ _ _._ 
26d. Sensitivo Environments (lines 26a+2€b-t-26c) _ _ __, _ 

27. Targets (value Irom line 26d) - _ _ _ '. 
Environmontal Threat Score: 

28. Environmental Ttveat Scote ((lines 22x25x271/82.500, subject lo a maximum ol 60).. 

Surface Water Overtand/Flood Migration (k>niponent Score for a Watershed 
29. Walere^ed Score' (lines 13 + 21 + 28. subject to a maximum ol 100( 

Surface Water Overtand/Flood Migration Component Score 
30. Compooent Score ( S J ' (highest score from Tme 29 lor all ivalersheds evaluated, subject lo a maximum of 100).... 

• Maximum value applies to tvaste characleristics calegofy. 
' Maximum value not applicat>le. 
' Do not round to nearest inlegef. 

550 

10 
zs 
25 

SOO 

to 
so 

500 

SOO 
550 

(a) 
la) 
100 

so 

(b) 
(W 
(b) 
(b) 
5 

(b) 

100 

550 

(a) 
(a) 

1,000 

50 

(b) 
(b) 
(b) 
(b) 

(b) 

too 

550 

(a) 
la) 

1,000 

(b) 
(b) 
<b) 
(b) 
(b) 

60 

100 

100 
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If the site is ia mote than one watenhed: 
• Calculate a separate overtand/iflood 

migratioo componest score for e e ^ 
watershed, usiiig likelihood of release, waste 
characteristics, and targets applicable to 
each watershed. 

• Select the highest overland/ilood 
DugraUon coibponeat ooote fraa the 
watershed* evaluated and i s i j ^ H as the . 
oveitsnd/flood migTation camponent score 
for the site. 

4.1.2 prinking MV/er (A/sot Evaluate the 
drinking water threat for each watershed 
based «a three factor categodea: Ukeiftaod of 
releasei w u t e cbaracteristlcs, aad targets. 

4.14.1 Drinking water Areat—likelihood 
of release. Bvaloate the likelBiood of release 
factor category for eadi watershed in terms ' 
of en ebeerved releaae factor or a potential to-
retease factor, 

4.1Xlil Oteennsdre/eose. EstabUsh an 
observed release to suiface Water for a 
watershed by; deeaoastratiog that the site has ' 
released a hazardous inibstsnce tothe 
surface water in the watershed Base this 
demonatratiaa on either, 

• Direct observation: 
-A material that contains one or moce 

hazaidous siibstances has been seen 
entering sutface water through. 
BiigtatioD-or l*t known to have entned 
surface water throB^ dtect 
deposition, or 

-A source area has been tkioded et a 
time that hazardous substances were 
pieseut: and oae ot moce hozaidoua 
substances were in contact with the 
flood waters, or 

-When evidence supports the &ifeiience 
of a release of amatetial that contains 
ooe or more hazatdoos substances by 
the site to surfa(» water, demonstrated 
edvetse effects associate4 with that 
release may also be ased to establish 
an observed leteese. 

• Qiemical analysis: 
-Analysis of sutface water, benthic^ or 

sedUnent samples indicates that the 
concentration'bf hazardous 
substance{s) has increased 
significandy above the background 

cencentratioa for the site for Ihat type 
of ssmple (see section 22). 

—Umit comparison* to similar types ot 
samples and badcgrouad 
concentration*—for example, 
compare sur&ce water sarapies to 
surface water bad(gromid 
cofkcentratioctt. 

- - F o r bentMc samples, limit 
comparisons to essentially sessile 
otgajnisms. 

-Some portion of Ihe aigniflcaiit increase 
most be Bttribolable to the a»e to 
estofaUah the observed rdease. except 
when the *ite iteiilf omsists of 
contaminated sediments with no 
identified sourcei no seporate 
attribution ia required. 

If an obeerved rdease can be ei^bUsbed 
for a tvatershed. assign an observed release 
factor value ot SSO lo that watenbed. enter 
thi* value in Table V-tandprooeed to 
section 4.14.UL if no observed release can be 
established ler the watershed, assign an 
observed release foctor Value of 0 to that 
watershed, enter lUs value in Tabte 4^1, and 
proceed (o section 4.1JC.14. 

4.14.1.2 Potential to release. Evaluate 
potential to release only li an observed 
release caimot be estabUshed for the 
watershed. Evaluate potential to release 
based on two compoinentr potential to 
teleese by overland flow (see section 
•.1 a 1,2,11 and potentiai to release by Hood 
(see section 4.1I2.14.2). Sum the valaes for 
these twi> OMBponents to obtain the potential 
to release factor value for Ae watershed, 
subject to a maximimi value of soa 

<:14:1Z1 Potential to release by overland 
flow. Evahiate potential to release by 
overland flow for the watershed based on 
three factors: coittaimneiit runoff, and 
distance to surface eratec. 

Assign potential to rdease by ovHand 
flows value of Ofw the watershed i£ 

• No overland segment of the hazardous 
sobetance migration path can be defined for 
the watershed, or 

• The oveiland-segmeiit of the hazaidous 
substance migration path for the watershed 
exceeds Z miles before surface water is 
encountered. 

If either condition applies, enter a value of 0 
In Table 4-1 and proceed to section 4.14.14.2 
to evaluate potential to release by flood. If 
neither appUes. proceed to section 414141.1 
to evaluate potential to release by overland 
flow. 

4.1,21,2.1.1 Containment Detennine the 
containment factor value for the watershed 
as follows; 

• If one or mote sources is located In 
serface water in the watershed (for exam^e. 
intact sealed drums In surface water), assign 
thecootaioBieatfiactora vahie.oflOfortbe 
watershed. Enter this veloe iiiTable«-l. 

* If none of the sources is locatsd in 
surface water in the wetershed, assign a 
conlainraeni factor value from Table 4-2'to 
eech sooree at the site that can potentially 
release hazardous substances to the 
InzMdous substance migration path tor this 
watershed. Assign the containment faclM 
value for the water^ed as CoBowse 

-Select die hi^iesf containment factor 
value assigned to diose sources that 
meet Ihe minimum size requirement 
described below. Assign this highest 
value as the oontaiinnent factor value 
for die watershed. Enter this value in 
Table4-1. 

- U for this watershed, no source at the 
site meets the miniinum size 
reqidrement, then select the Ugfaest 
containment factor value assi^ed to 
the sources at the site eligible to be 
evaluated for diis watershed and 
assign it as the cciofainment factor 
value for the watetslwtL Enter this 
value in Table 4-1. 

A source meets the minimum size 
requirement if its source hazaidous waste 
quantity value (see section 2.4.2.1.S) is OLS or 
more. Oo not include Ihe minisium size 
reqsiremeht in evahuting any other foctor of 
this stuface water migration component, 
except potential to release by flood as 
specified in section 4.1J11.2.2 J. 

4.14.14.14 Runoff. Evaluate runoff based 
on three components: rsinfaU. drainage aiea. 
and soil group. 

TABLE 4-2.—CONTAINMENT FACTOR VALUES FOR SURFACE WATER MIGRATION PATHWAY 

Souvce 

A * Souroes (Except Sortace knpoundmenta, Land Treatnient. Containers, end Tanks) 
Evidence ol hazardous substanoe migration from souroe area (ie., source erea includes source and any associated containment structures).... 
No evidence of hazardous Substance inigration iFom source area and!-

(a) Neither o l the following present (1) maintained engineered ixver. or (2) functioning and maintained nin-on control system and nmofl 
management systeni.. 

(b) Any one ol the t<w> Hems in (a) present ; _.„.;_..i . ; 
(c) Any two of the following present (1) maimalned engineered cover, or (2) functioning and maintained novon control system and 

runoti management system, or (3) Iner with hjncfioning leachate collecten and removtf system immedialely otiove iner. 
(d) AS items in(c) present _.. , , . . _ 
(e) All items m (c) present, plus no buNi or non«ontainsrized Bquids nor materials containing free (quids deposited in souroe area 

No evidence ol hazardous substance migration from source area, double liner with functioning leachate collection and removal system above 
and lietween liners, anet 

(0 Only one ol the foSbwing deticiendes presartt in contairunent (1) buBi or nonconlainenzed tquids or materials oontaining tree Iquds 
deposited in soixce area or (2) no or nontunctioning or nonmaintained rurvon control system and runoff management system, or (3) 
no or nonmaintained engineered cover. 

(g) None ol «ie deficienciot in (f) presenL _ 
Source area inside or under, maintairied inlact structure that provides protection from precipitation so ttist neither rumff. nor leacfiate is 

generated. fa)uids or matenals oontaining tree liquids not deposited in source area, and fuTx:tioning wvt maintained run-on control present. 

Assigned value 

10 

10 
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TA6LE 4-i---Coi^AWJMefr FACTI» VALUES »K» SURFACE WATER MIQHATTON P A T I W A Y - ^ ^ 

Source 

Surface hnpotRMteiefit 
Evidenpe of hazardous substance migration from surfaca impogndmant : „ . 
Free Iquids present liiith sithor no dUng. unsound dUng. or dMng dial is not rsgulsrty inspected wid ineinlsaned : 
No evidenoe of hazardous substsrica migration from surface impoundnnent, f i e * iquids present sound dHdng that is regulaly inspected 

and maintained, edequat* treeboerd, andt 
(0) No Ine r . ,—• : _ : .._ 
(b) l iner .: ..: „ 
(c) Uner with lunctionng leachote colection and removal system below iner „ 
((fl Double Iner wmifunctioning leachate ooNedian snd lenioval system between i ne rs . 

No evideno* o l hazardous substano* migration flam aisfaoa kiipoundmont aiid o> free Iquids ebninalod at dosur* (either by removal of 
Iquids or loMMcatian of remaining wastes and waste residues). 

l a n d Treatirwnt 
Evidence of haittdous subctarioe miipatlon ftom land •reolnienl zone . 
No luncdoning Olid rnointainod nir>«n'ooiitrd otKl lunoff menagsniont system 
fto evidenoe of hazardous substance migratian ftom land treatment zoris arxt 

(0) Fwictioitfeig end maintainedran.on control end nmoll menagoment syslsf f l . 
(b) Functioning and maintained novon camrd and lunoll monogenienl systam, end vegetative cover estobWied over entire land 

treatment area. • '. . 
(c) Lond keolment area maintained in complance with 40 CFR 264^80 . 

All ccnttineis buried.. 
Containers 

Evidence of hazia-daus substance migration torn contakier area (i.&, container area includes containers end any associatsd conlainment 
strudurss). 

Nd (Hung (or no stmSar striielure) surroondbig contakier srsa . . 
•k ing sunoundkig containar orsaunsound or not regiiarly inspected and maintainsd... 
No evidence of' hazonjous substance migration lioffl container area and container area surrounded by sound dUting that is rsgularty 

inspected and maintainad. 
No evidence of hazardous substanoe migration from container area, containar area surrounded by sound diking that is regularly inspected 

end maintained, anet 
(a) Essentially imper>iteus base under container araa willi iquids coUection and removal system 
(b) Containment'q^em indudes essentially impervious base, iquids odectian system, sufficieni capadty to contain 10 pereeni of 

vdtims ot'Ol containars,'snd hmctioning and maintaihed runon contfd; end spilled or leaked hazardous substances end accumulated 
predphatlOn removed in timely manner to prevent overflow of cdleclran systani, at least weekly inspection ol (iontainers, hazardoiM 
substances in leaking or deteriorating containers bansfenad to containets in good conditkxi, and containers sealed except when 
waste Is added or removed. 

(c) Free Iquids present, <»ntainment system has sufficient capadty to hoW total volum* of aS containers snd to provMe adequate 
freeboartl end single insr under container area with functioning leachate cofleebon end removal system below Insr. 

(d) Same as (c) except: double iner wider container area with functioning leachate eoHedion and removal system behveen i n e r s - ~.. 
Containers Inside or under msiritained intod stnictur* that provides protection from predpjtatkm so that neither mnoH nor leachate would 

be generated from any unsealedor ruptured ocnteiners, iquids or materials oontaining free iquids not deposited in sny container, and 
functioning and maintained njrvon oonlrd present 

No evidence d hazardous substance inigration from container oreai containers leaking, ond a l free iquids diminated at dosure (either by 
removal ol Iquids or soKdHication o l remaining wastes and waste residues). 

Below.ground lank.. 
Tank 

Evidence of hazardous substance migration from tank area (i.e.. tank area includes lank, ancillary equipment such as piping, and ony 
associated containmem structures). 

No dking (or no similar stnicture) surrounding tank and ancilary equipment. 
Diking sunounding lark and ancillary equipmeni unsound ornot reguiajly inspected and malnlained -.... 
No evHlenc« of hazardous substance migration from tank area and lank and andlary equipment sunrounded by sound diking that is 

regularly inspected » i d maintained. 
No evidence ol hazardous substance migratkin from tank area, tank and ancillary equipmeni surrounded by sound diking that Is regulaity 

inspected and maintained, and: 
(a) Tank and andllary equipmeni provkted with secondary containment (e.g., liner under lank area, vault system, doubla-wall) with leak 

detection and coBoctkin system. 
(b) Tank and andllary.e(^^pment provided wHh secondary oontainmenl system that detects and coUocts spifed or leaked hazardous 

substances and accumialed prectpitatkxi and has sufficient capacity to contain 110 percent of vokjme of largest tank within 
containment area, spillod or leaked hazardous si*stanca» and accumulated predpitaikjn removed ki a timely manner, a t least weekly 
inspection ol tank and secondary containment syslam, and all leaking or unfrt-lor^«• tank systems prorT^tty responded to. 

(c) Containment system has sufficieni capacity to hokJ total vdume of ali tarAs within the lar* containmem weo and to provide 
adequate IreeboanJ, and single fcier under tank containment araa with functioning leachate coHectxxi »)d removd system below fcwr. 

(d) Same as (c) except douWo Iner under tank containmem area with functioning leachate coUection end removal system between 
lio«<^ 

Tank is above ground, and inside or under maintainad intact stnjctura that provkles protectton from predpitatkxi so tfiat neiltier naxiff nor 
leachate wouk) be generated from any material released from tank, Bquids or matenals containing free SqukJs rwt deposited in any tank, 
and functk>ning and makitainod rurvon control presem. 

Assigned vakM 

10 
10 

7 
5 
3 

Evokiols uWig A l 
Souree* criterle 
twWinobulkarfree 
iqdds deposited). 

10 
10 

7 
5 

Evekate using A l 
Seurcee criteria 

10 

10 
10 
9 

Evakjete uskig AH 
Sources criteria 
(witti no bulk or free 
iqukis deposited). 

Evaluate using All 
Sources criteria 

10 

to 
10 
9 

Rainfall. Detennine the 2-ye8r. 24-hoiir 
rainfall tor the site. Use site-specific, 2-year, 
24-hour rainfall dala ii records arc available 

for al least 20 years. If such sile-speciTic data 
are not available, estimate the 2-year, 24-hour 
rain.'all for the site from a rainfall-frequency 

map. Do not round the rainfall value to the 
nearest integer. 
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Drainage area. Determine the drainage 
area for the sources at the site, include in this 
drainage area both the source aieaa snd the 
area upgradient of the sounds, but exclude 
any portion of this drainage area for which 
runoff is diverted from entering the sources 
by storm sewers or nm-on control end/or 
lunof! management systems. Assign a 
drainage area value for the watershed from 
Table 4-3. 

Soil group. Based on the predominant soil 
group within the drainage area described 
above. Jusign a soil group designation for the 
watershed from Table 4-4 as follows: 

• Select the predominant soil group ss that 
type which comprises Ihe largest total sree' 
within iheeppUcabledrainage area. 

• If a predominant soil group cannot be 
delineated, select that soil group in the 
drainage area that yields the highest value for 
the runoS factor. 

Calculation of runoff factor value. Asiiign a 
combined rainfall/nmoff value for the 
watershed from Table 4-S, based on the Z-
yeei, 2t-hour rainfall end the soil group 
designation. Deterinine the ninoB factor 
value for die watershed from Table 4-6, 
based on the rainfall/nmoff and drainage 
area values. Enter the runoff factor value in 
Table 4-1. 

TABLE 4-3.—DRAINAGE AREA VALUES 

TABLE 4-6.—RUNOFF FACTOR VALUES 

Dnikiags area (acres) 

Less thon 50 _. 
5010 250 
Greater Ihon 250 lo 1,000 . 
Greater than 1,000 

Assigned 
vsnie 

TABLE 4-4.—SOIL GROUP DESIGNATIONS 

Surface son descrlptfon 

Coarse-textured soils with high Inlil-
fratkin rates (tor exampla, sands, 
kisniy sands). 

Medkon-textured sols with moderate 
kifiaratkih rates (for axample, 
sandy toons, knms). 

Moderately fine-textured Soils leilii 
tow infUtrslkxi rates (for exanvle, 
sitty toams, sits, sandy day kiams). 

Fne-lexlured soils with very k>w kilS-
frstkxi rates (for example, days, 
sandy days, ally day loams, day 
toans, slty clays); or Impemneable 
surfaces (for axample, pavement). 

So lg ro i v 
designation 

A 

e 

C 

D 

TABLE 4-5.—RAINFALL/RUNOFF VALUES 

2-Year, 24-hoi» rainfall 
fmdies) 

Less than 1.0 
1.0 to less than l.S 
I S to less than 2.0 . 
2.0 to less than 2.5 
2.S to less than 3.0 .j 
3.0 to less man 3.5-
3.5 cr greater 

— . 

So6 group designatnn 

A 

0 
0 
0 
1 
2 
2 
3 

B 

0 
1 
2 
2 
3 
3 
4 

C 

2 
2 
3 
3 
4 
4 
5 

D 

3 
3 
4 
4 
4 
5 
e 

Drainage 

vekM 

1 
2 . - ; 
3 
4 

Rakifall/uiolf vakie 

0 

0 
0 
0 
0 

- 1 . 
0 
0 
0 
1 

2 

0 
1 
1 
2 

3 

1 
1 
3 
7 

4 

1 
2 
7 
17 

5 

1 
3 
11 
25 

6 

1 
4 
15 
2S 

for the potential to release by flood factor for 
the watershed. However, it. for this 
wetershetl. no soiuce at Ihe site meets the 
minimum size requirement, select the highest 
value calculated for the sources at Ihe sits 
eligible to be evaluated for this watershed 
and assign It as the value for this factor. 

TABLE 4-7.—DISTANCE TO SURFACE 

WATER FACTOR VALUES 

4.1 J.l.2.1 J Distance to surface water. 
Evaluate the distance to surface water a* the 
shortest distance, along Uie overland 
segment, bom any (ource with a sutface 
water containment factor value greater then 0 
to either the mean high water level for tidal 
water* or the mean water krvel for other 
surface weteis. Based on this distance, assign 
a value ftom Table 4-7 to the distance to 
surface water factor for the watershed. Enter 
this value in Table 4-1. 

4.1.2.1.2.14 Calculation of factor value for 
potential to release by overland flow. Sura 
the factor value* for runoff and dustance to 
siuface water for the watenhed and multiply 
thi* sum by the factor value for containment 
Assign the resulting product as the factor 
value for potential to release By overland 
flow for the watershed. Enter this value in 
Table 4-1. -

4.1X1.2.2 Potential to release by flood. 
Evaluate potential to release by flood for 
each watershed as the product of two factors: 
containment (flood) and flood frequency. 
Evaluate potential to release by flood 
separately for each source that is within the 
watershed. Furthermore, for each oouice, 
evaluate potential to release by flood 
separately for each categoiy of floodplain in 
which the source lies. (See section 4.1.2.1.2.2.2 
for the applicable floodplain categories.) 
Calculate the value for the potential to 
release by flood factor as specified la 
4.1.2.1Z2.3. 

4.1 JL1.2.Z.1 Containment (flood). For each 
source within the watershed, separately 
evaluate the containment (flood) faciei for 
each category of floodplain in which the 
source is partially or wholly located. Assign a 
contaiiunent (flood) factoi vaJue from Table 
4-8 to each floodplain category applicable to 
that source. Assign a containment (flood) 
factor value of 0 to each floodplain categoiy 
in which the source does not lie. 

4.1.2.1.2.2.2 Flood frequency. For each 
source within the watershed, sepaiately 
evaluate the flood frequency factor for each 
categoiy of floodplain in which the source is 
partially or wholly located Assign a flood 
frequency factor value bom Table 4-9 to each 
flo(>dplain category in which the source Is 
located 

4.1.2.1.2.2.3 Calculation of factor value for 
potential to release by flood. For each source 
withui the watershed and for each categoiy 
of floodplain in which the source is partially 
or wholly located calculate a separate 
potential to release by flood factor value. 
Calculate this value as the product of the 
cxinlainment (flood) value and the flood 
frequency value applicable lo the souice for 
the floodplain category. Select the highest 
value calculated foi those sources that meet 
the minimum size requirement specified in 
section 4.1.2.1.Z.1.1 and assign it as the value 

Instance 

Less Ihon 100 feet 
100 feet to 500 leet 
Greater then 500 feet to 1,000 feeL. 
Greater than 1,000 feet lo 2,500 f e e l -
Greater then 2.S00'feet to 1.5 fflHee 
Greater than 1.5 mUes to 2 mfles. 

Assigned 
' v£m 

25 
20 
16 
9 
6 
3 

TABLE 4-6.—CONTAINMENT (FLOOD) 

FACTOR VALUES 

Coritakment ciiteiia 

the source is designed, consbud-
ed, operated, end maintained to 
preirent e washout of hazardous 
substances liy the flood being evsl-
uotad. 

Other 

*^sr 
0 

10 

TABLE 4-9.- -FLOOD FREQUENCY FACTOR 

VALUES 

Fkwdplain category 

Source floods annually 
Source in 10-year Ikxjdplain ., 
Source in lOO-year fkwdplaki 
Source in SOO-year ftoodpiabi 
None ol above 

50 
SO 
25 
7 
0 

Enter this highest potential to release by 
flood factor value for the watershed io Table 
4-1, as well as the values for containment 
(flood) end flotxl frequency that yield this 
highest value. 

4.1.2.1.2.3 Calculation of potential to 
release factor value. Sum the factor values 
assigned to the watershed for potential lo 
release by overland flow and potential to 
release by flood Assign this sum as the 
potential to release factor value for the 
watershed subject to a maximum value of 
500. Enter this yalue in Table 4-1. 

4.1.2.1.3 Calculation of drinking water 
threat-likelihood of release factor category 
value. If an observed release is established 
for the watershed assign the observed 
release factor value of 550 as the likelihood of 
release factor category value for that 
watershed Otherwise, assign the potential to 
release factoi value for that watershed as the 
likelihood of release factor category value for 
Ihat watershed Enter Ihe value assigned in 
Table 4-1. 

4.1.2.2 Drinking water threat-waste 
characteristics. Evaluate the waste 
characteristics factor category for each 
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vvatershed based on two, Cactorsr toxici^/ 
persistence and hazardoiis waste (|uaiitt^. 
Evaluate only those hazardous substance* 
Ibat are available to migrate from the sources 
a I the site to surface water in the watershed 
via the oveiland^flood hazardous s t^ taace 
inigration path for the watei^ied (see section 
4.1.1.1). Such hazardous substances include: 

• Hasardous *ubetsnces4hat meet the 
criteria Tor an observed rdease to surface 
water in the watershed' 

• All hazardous substances associated 
with a souice that has a surface water 
containment factor value gceater Ihaa 0 lor 
the watershed (see sections 2.2.2,2.2.3, 
4^X1.2.1.1. snd 4.1.2.1.2.2.1 j . 

4.1X2.1 r^jxrcAy/Jpcrsislence. Foresdi , 
haiaidous substance, assign a toxicUy factor 
value, e persistence faictor value, and a 
coihbined toxidtyyperaisteooe factor value as 
specified in sections 4.1.2.2.1.1 thiough 
4.1X2.1.3. Select the tpxidty/petsistence 
factor vahie tor the watershied a* specified te 
section 4:i.Z.2JX 

4,1X2.1.1 Toxicity. Assign a toxicity 
factor value to each hazardous substance as 
specified In sectton 2.4.1.X 

4X22.1,2 Persistence. Ass i^ a 
persistence factor value to each hazardous 
substance. In assigiung flds value, evaluate 
persistence based primarily on Ihe half-life of 
the hazardous substance in surface water 
and secondarily on the sorption of the 
hazaidous substance to sediments. The half-
life in surface water is defined for }WS 
purposes as the Ume required to ceduoe the 
initial concentration in surface water by.one-
half as a result (tf Ihe combined decay 
processes of biodegradatioa, hydrolysis, 
photolysis, and volatilization. Sorption to 

sediments i* evaluated for Ae HRS based on 
the logarithm of the n-octetiol-water partition 
coefficient (log iC.) of the hazardou* 
substance. 

Estimate the half-life lUit] of a hazardoos 
substance as follows: 

t . / » = -
1 1 1 1 
^ + - + — I -
h b p * 

where: .. 
h=Hydro)ysisbaU-He. 
b =7iode8nulaliaa half-Ufe. 
p == Photo^is, lialf.ji}e. 
V oVolatgization haff-life. 

if one or more of these four component 
half-lives cannot be estimated for liie 
hazardoos sabstanee from available data, 
delete ftat component balf-bfa from the 
above eqaatioa. if none of diese four 
compcaent halfjhre* cmi be estimated for the 
hazardou* substance from available data, nse 
the default proeedue infieated below. 
Estimate a half-life for the hazardoes 
substantw for fakes or for rivers, oceana, 
coastal tidal waters, snd Great Lakes, as 
appropriate. 

if a half-life can be estimated for a 
hazardous substence: 

• Assign d»t faazeidous substance a 
persistence factor vahis from die appropriate 
portion of Table 4-10 (that is lakes; or riveis, 
oceans, coastal tidal waters, and Great 
Lakes). 

• Select the appropriate portioD of Table 
4-M) es loBows: 

^ there is one or more drinlcing water 
intakes along tlie hazardoas substance 
migration path for the watershed 
select the iieaiest drinkiiig water 
intake ea meamred from tlie probable 
point of entiy. If the in-water segment 
between tbe probaUe point of entry 
and this selected intake includes both 
lakes and other water bodies, use the 
laices portion of Table 4-10 only if 
more than half the distance to this' 
selected infake lies in lake(s). 
Otherwise, use the rivers, ocean*, 
coastal tidal wateis, and Great Lake* 
portico of Table 4-10. For 
contaminated sediments with no 
identified source, use the point where 
meastuement b^ ins (see tection 
4.1.1.2] relher then die probable poiid 
of ent^. 

-If there are no drinking water Urtakes 
but there are intakes or points of use 
for any of the resource types listed in 
section 4.1.2.3X select the nearest such 
intake or point of use. Select the 
portion of Table 4-10 based on this 
intake or point of use la the manner 
specified for drinldng water intakes. 

-If there are no drinking water intakes 
and no specified resource intakes and 
points of use. but Ifaete is another type 
of resource listed in section 41X3.3 
(for example, the water is usable ioi 
drinldng water porposeseven though 
not used), select the portion of Table 

' 4-10 based on the nearest ppini of this 
resource in the manner specified (or 
drinkiiig water intakes; 

TABLE 4-10.—PERSISTENCE FACTOR VALUES—HALF-UFE 

Surface weter category 

Rivers, oceans, coastal tktal waters, and Great Lakes 

Sutistance haif-Ste (deys) 

Less than or equal lo 0.2 
Greater than 0.2 lo 0.5 — — 
Greater than 0.5 lo 1.5 
Greater than 1.5 

Assigned 
vakw* 

0.0007 
0.07 
0.4 
1 

U k e s Less than or equal to 0.02-
Greater ttwi 0.02 i o 2 
aeo ls r Ihwi 2 to 20 
Greater Shan 20 

0.0007 
0.07 
0.4 

I 

* Oo not round lo nearest Mteger. 

If a half-life cannot be estimated for a 
hazardous substance from available data, use 
the following drtaul! procedure to assign a 
persistence factor value to that hazardous 
substance: 

• For those hazardous sabstances that are 
metals |or metallaids). assign a persistence 
factor value of 1 as a default for all surface 
water bodies. 

• For other hazardous substancws (both 
oi^anicand inorjanic), assigna persistence 
facior vahie of 0.4 as a def.3alt for rivers, 
oceans, coastal tidal waters, and Great 
L.akes, and a persistence factor vahic of 0.07 
as a default for lakes Sel(;c1 Ibe appropriate 
value in the same manner specified for using 
Table +-jn. 

Use the persistence factor value assigned 
bas t ' on half-life or the default procedure 
unless th.e hazardous substance can be 
assigned a higher factor value from Table 
4-11. based on its Log K,,.. H a higher value 
can be assigned from Table 4-11. assign this 
higher value as the persistence factor value 
(or the hazardous substaace. 

TABLE 4-11.—PERStsiEfWE FACTOR 

VALUES—LOG K „ 

LoglU 

Less t tan 3JS 
3.5 10 less ttian 4.0... 
.« 0 W 4.5 

j Assigned 

00007 
0.07 
04 

TABLE 4-11.—PERSISTENCE FACTOR 

VALUES—LOG K„—ConcluiJed 

LogK . , 

Oealer than 4.5„ 

Assigned 
value* 

1 

• Use tor lakes, rivers, oceans, coastal tidal 
waters, and Great Lekes. Oo not round to r>ea.'esl 
integer. 

4.1.2.2.1.3 Calcviatian of toxicity/ 
persistence footer value. Assign each 
hazardoes sobstence a lo.xici^y/persisteiice 
factor value from Table 4-12. based on the 
values assigned to the hazardous subflanoe 
fnr the toiicily and persistence fuctors. U£S 
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the hazardous substance with the highest 
toxiiaty/persistence factor value b r the 
water^ed to assign tbe toxidty/persislence 
factor value for Ite drinking water threat for 
the watershed. Enter thi* value la Table 4-1. 

4.1X2.2 Hazardous waste quantity. 
Assign a hazaidons waste quantity factor 

value for the watershed as specified in 
sectian 2.4X Enter this valua is Tabk 4-1. 

4.1X2L3 .Odcuhtioa of drinking water 
threot-wasle characteristics facior category 
mlue. Mullipty &e toxiciiy/persistenoe and 
hazardous waste quantity frctor valaes for 
Ihe wateished, sobfect to a maximum product 

of 1X10*. Based on this prochiet assign a 
valoe from Table 2-7 (section 2.44.1) to the 
drinking water threal-wasia cbaraderistics 
factor category tor the wateisbed. Enter this 
value in Table 4-1. 

TABLE 4-12.—ToxiciTY/PERStSTEMCC FACTOR VALUES • 

Pewtoleiica lactor value 

t o 
n< 
on? , , 
oono» „ , ,, , . , . 

TadcHyfadgrvOk* 

10,000 

10,000 
4,000 

TOO . 

r 

t.OQO 

1.000 
400 
70 
a7 

100 

100 
40 
7 

OL07 

to 

10 
4 

OL7 

aoo7 

1 

t 
0.4 

0X17 
0.0007 

0 

0 
n 
0 
0 

*Oo not found ID iieuiasi MeQer. 

4.1X3 Driakiag water (AnsoMoigete. 
ErelBBiB tiM tuoet* tactor categoiy for cadi 
watenhed basea on tiirae facton: nearest 
intake, popalaUoOi and lesotaoe*. 

To etainate the oeareat intake and 
population factors, detennine ediettier (he. 
iKgetsaiaoe erater intake* are •efciect to 
actaal or potential ooBtaaiiMtkm a* «iieci8ed 
m aecliaii 4XtX Uoa either an obeeived 
release based oa dbect obsereaHon at tiie 
mlake «r the exposure ooneentratians froin 
samples [oi comparable aampies) taken at or 
beyond the Blake to make tfaia deteimination 
(see sectiOB 4X2.11). The expoewie 
concentrations for a aoinple (that la, soifaoe 
water, bealUc or serHmest sanqtie) oonsM 
of the GODceotratiaii* of tfMwe baxatdoa* 
substances present tint ate rignificantly 
above badcpxMnd levels a id attribalable at 
least in pert to die site (diat is, dioae 
hazardoos sabstanee ooocratratian* that 
meet the criteria far an obeerved i^aaeV 

When an fait^ la aubject to actttal 
contamfaiatioa. evaloate It using Level I 

concentrations or Level 0 concentrations. If 
the actual eontamfaiaUan i* based oo aa 
observed rdease by direct observatioo. Use 
Level B concentrattcns for that intalce. 
However, If Ihe actual contanlneffin Is 
baaed oo an observed release faoa aampies, 
determine wbch level applies for die intalce 
by comparing die exposure concentraGoos 
from samples (or comparable samples} to 
health-based benchaarifs as speciBed in 
sections 2.5,1 and 23X Use the health-based 
bendunaiV* from Table 3-10 (sectioo 3X1) io 
determhiing ttie level of contaminafion from 
aampleo. Fpr contaminated aediment* with no 
identified eouice. evaluate tbe actual 
coatandnation using level U concenbations 
(see section 4.1.LZ1. 

4XZ3.1 Areore(fii>taJk& Evaluate the 
nearest intake factor based on tbe drinkiiig 
water intakes along the overiond/Oood 
hazardoas eabetaace migration palh for the 
watershed. Inchide etandby intake* in 
evaluaSng thi* factor only if diey are used fat 
supply at least once a year. 

Assign die nearest intake Cactor a value as 
foUowe and enter the Tohae in TaUe 4-1: 

• If one <>riaoc«otd»e«e drinking water 
intake* ia •nbiect to Level I eooowtratiins as 
spedfied in sectioa 4.1X3; assiga • factor 
value of s a 

• If not, but if ooe or mora of these 
drinking water intakes is subject to Level n 
concentratioos, a s s i ^ a factor value of 45. 

• If none of these drinking water intakes is 
subject to Level I or Level U coaceatiations, 
determine the nearest of these drinking water 
intakes, a* measnied from the probable point 
of entry (or frvm flie point adisse 
measurement be^n* tot contaminated 
sediments with no identified source). Assign 
a dilution wei^ t frnm Table 4-13 to diis 
intake^ based on the type of surface water 
body in which it is located. Multiply this 
diludon wejg}it)>y2Cl round the product to 
the nearest integer, and assign it as die factor 
value. 

Assign the diltttion weight from Table 4-13 
asfoDows: 

TABLE 4-13.—SURFACE WATER DiumoN WBQHTS 

T)pe ol surlooe w^sr botV Assigned 
dU ion 
weight' OescntAir f low ctiaraclsrisscs 

Miriinisd skuaJU . . . i — . • , . . , . _ . . 
Sms l to moderate sbuuiii.... 
Moderate to large saeam... 

L s s s 8 i « i l 0 d s ' -
lOto tOO e l s -

Large stream to river 
Large rrver . .. _ 
Very large river ........._ „ _.. 
Coastal tidal waters' _.„....„ 
Shallow ocean zone* or Graat tal is _ 
Moderate depth ocean i o n * • or Great l-ake 
Deep ocean zone * or Great Lake _ 
3-mile mixing zone in quiet flowing itver _ _ 

Gfeetsr t i a n 100 to 1.000 cts—:. 
GrselBr tan 1 M O to 10,000 cfs 
Greeter then 10,000 to 100,000 d s 
Greater than 100,000 d s 
Flow not applicable, depth not epplicabl*— 
Flow not applicabla. depth less th» i 20 test 
Flow not applicabla, depth 20 to 200 leet 
Flow not appicabla. depth greater than 200 lee t . 

.. 10 cfs or j es te r _ . 

I 
0 1 

ojtn 
0.001 
ooooi 

O00001 
ooooi 
0.0001 
0.00001 
0.000005 

0.5 

* Treat each lake es s separate type o l water body and assign a dhition weight as speciTied in text 
' Do not nxmd lo nearest integer. 
' ds = cubic leel par second 
' Embayments, harbors, sounds, estuaries, back bays, lagoons, wetlands, etc., seaward from mouths o l rivers end landward Irom baseline of Temiorial Sea. 
• Seaward from baselins of Temiorial Sea. This beseSns represents Ihe generalized U.S. coastline It is poraSel to the saawani limit of the Tarritoriiri Sea and 

otTier maritime limits such as the inner boundary of the Federal fisheries jurisdiction and the irrvt ol Stales jurisdiclion under the Submerged Lends Act as amended 

• For a river (tnat is, surface water body 
types specified in Table 4-13 as minimal 
stream through very large river), assign a 
dilution weight based on the average annual 
flow in the river at the intake. If available. 

use the average annual discharge as defined 
in the U.S. Geological Survey Water 
Resources Data Annual Report Otherwise, 
estimate the average annual flow. 

• For a lake, assign a dilution weight as 
follows: 

-For a lake that has surface water flow 
entering the lake, assign a dilution 
weight based on the swn of the 
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average annual flows for the surface 
water bodies entering Ihe lake up to 
the point of the intake. 

-For a lake that has no surface watei 
(low entering, but that does have 
surface water flow leaving, assign a 
dilution weight based on the sum of 
the average annual flows for the 
surface water bodies leaving the lake. 

-For a closed lake (that is. a lake without 
surface water flow entering oi leaving], 
assign a dilution weight based on the 
average annual ground water flow into 
tbe lake, if available, using the dilution 
weight for the corresponding river flow 
rate in Table 4-13. If not available, 
essign a default dilution weight of 1. 

• For the ocean and the Great Lakes, 
assign a dilution weight based on depth. 

• For coastal tidal waters, assign a dilution 
weight of aoooi; do not consider depth or 
flow. 

• For a quiet-flowing river that has average 
annual Dow of 10 cubic feet per second (cfs) 
or greater end that contains the probable 
point of entry to surface water, apply a zone 
of mixing in assigning the dilution weight: 

-Start the zone of mixing at the probable 
point of entry and extend it for 3 miles 
from the probable point of entry, 
except if the surface water 
characteristics change to turbulent 
within this 3-mile distance, extend the 
zone of mixing only to the point at 
which the change occurs. 

-Assign a dilution weight of 0.5 to any 
intake that lies within this zone of 
mixing. 

-Beyond this zone of mixing, assign s 
dilution weight the some as for any 
other river (that io, assign the dilution -
weight based on everage annual flow], 

-Treat a quiet-flowing river with en 
average annual flow of less than 10 cfs 
the same as any other river (that is, 
assign it a dilution weight of 1). 

In those cases where water flows from a 
surface water body with a lower assigned 
dilution weight (from Table 4-13) to a surface 
water body with a higher assigned dihition 
weight (that is, water flows from a surface 
water body «vith more dilution to one with 
less dilution], use the lower essigned dilution 
weight as the dilution weight for the latter 
surface water body. 

4.1X3.2 Population. In evaluating the 
population factor, include only persons 
served by drinking water drawn from intakes 
that are along the overland/flood hazardous 
substance migration path for the watershed 
end that are within the target distance limit 
spetifled in section 4.1.1.2. Include residents, 
students, and workers who regularly use the 
water. Exclude transient populations such as 
customers end travelers passing through the 
area. When a standby intake is maintained 
on a regular basis so that water can be 
withdretvn, include it in evaluating the 
population factoi. 

In estimating residential population, when 
the estimate is based on Ihe number of 
residences, multiply each residence by Ihe 
everage number of persons per residence for 
the county in which the residence is located. 

In estimating the population served by sn 
intake, if the water from the intake is blended 
with other water (for example, water from 
other surface water intakes or ground water 
wells), apportion the total popiDation 
regularly served by Ihe blended system to the 
Intake based on the Intake's relative 
contribution to the total blended system. In 
estimating tbe hitake's relative contributioa 
assume eecb well or intake contributes 
equally and apportion the population 
accottJUngly, except if the relative 
contribution of any one intake or well 
exceeds 40 percent based on average annual 
pumpage or capacity, estimate the relative 
contribution of the wells and intakes 
considering the following data, if available: 

• Average annual pumpage from the 
ground water wells and surface watei intakes 
in the blended system. 

• Capacities of the wells and Intakes lo the 
blended system. 

Foi systems with standby surface water 
intakes or standby ground water wells, 
apportion the total population regularly 
served by the blended system as described 
above, except 

• Exclude standby ground water wells in 
apportioning the population. 

• When using pumpage data for a standby 
surface water intake, use average pumpage 
for the period during which Ihe standby 
intake is used rather than average annual 
pumpage. 

• For that portion of the total population 
that could be apportioned to a standby 
surface water intake, assign that portion of 

the population either to that standby intake 
or to the other surface water intake(s) and 
ground water well(s) that serve that 
population: do not assign thai portion of Ihe 
population both to the standby intake end to 
the other inteke(s) snd well(s) in the blended 
system. Use the apportioning that results in 
the highest population factor value. (Either 
include all standby intake(8) or exclude some 
or all of the standby intake(s) as appropriate 
lo obtain this highest value.) Note that the 
specific standby intake(s) included or 
excluded end, thus, the specific apportioning 
may vary in evaluating different watersheds 
and in evaluating the ground water pathway. 

4.1.2.3.Z.1 Level of contamination. 
Evaluate the population factor based on three 
factors; Level 1 concentrations. Level n 
concentrations, and potential contamination. 
Detennine which factor appUes for an intake . 
e* specified in section 4.1X3. Evaluate 
intakes subject to Level I concentration as 
specified in section 4.1.Z.3X2, intakes subject 
to Level n concentration as specified in 
section 4.1X3.2X and intakes aubject to 
potential contamination as specified in 
section 4.1X3X4. 

For the potential contamination factor, use 
population ranges in evaluating the factor as 
specified in section 4,1X3X4. For tbe Level I 
and Level D concentrations factors, use Die 
population estimate, not population ranges, in 
evaluating both factors. 

4.1.2.3.2.2 Level 1 concentrations. Sum ihe 
number of people served by drinking water 
from intakes subject to Level 1 
concentrations. Multiply this sum by 10. 
Assign this product as die value for this 
factoi. Enter this value in Table 4-1. 

4.1X3X3 Level II concentrations. Syaa 
the number of people served by drinking 
water from intakes subject to Level D 
concentrations. Do not include people 
already counted under the Level I 
concentrations factor. Assign this sum as the 
value for this factoi. Entei this value in Table 
4-1. 

4.1.2.3.2.4 Potential contamination. For 
each applicable type of surface watei body in 
Table 4-14, first determine the number of 
people seived by drinking water from intakes 
subject to potential contamination in that 
type of surface water body. Do not include 
those people elieady counted undei the Level 
1 and Level D concentrations factors. 
SILUNG CODE SSSO-SO-M 



TABLE 4-14 
D:LUTION-WEIGHTF,0 POPULATION VALUES FOR POTENTIAL CONTAMINATION FACTOR FOR SURFACE WATER MIGRATION PATHWAY" 

Type of Surface Water Body^ 

Minimal scream 
(<10 cfs) 

Small ro moderate streom 
(10 CO 100 cfs) 

Hoderace to large stre.nm 
(> 100 CO 1,000 cfs) 

Large scream to rjv r 
(> 1.000 CO 10,000 cf.s) 

Large river 
(> 10,000 to ICO.poo cfs) 

Very large river 
(> 100,000 cfs) 

Shallow ocean zone or Great 
Lake (depth < 20 feet) 

Moderate ocean rone or CraaC 
Lake (depth 20 to 200 feet) 

Deep ocean zone or Great 
Lakes (depth > 200 feeu) 

3-ralle irlxlng zone In 
qulec flowing river 
(> 10 cfs) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 . 

.0 

1 ' 
to 
10 

It 

0.i> 

0.04 

0.004 

0 

0 

0 

0_ 

0 

7 

11 
to 
30 

17 

7 

0.2 

0.02 

0.002 

0 

0.002 

0 

0 

9 

31 
to 
100 

53 

•> 

0.5 

0.05 • 

0.005 

O.OOl 

0.005 

0.001 

0 

26 

Nvuiibac a t Papplo 

101 , 301 
to to 
300 1,000 

164 522 

16 52 

7. 5 

0.2 0.5 

0.02 0,05 

0.002 0.005 

0.02 0.05 

0.002 0.005 

O.OOl 0.003 

82 261 . 

1.001 
to 
3,000 

1,633 

163 

16 

2 

0.2 

0.02 

0.2 

3,001 
to 

10,000 

5,214 

521 

52 

5 

0.5-

0.05 

0.5 

0.02 0.05 

0.008 

817 

0.03 

2,607 

10.001 
to 

30,000 

16,325 

1.633 

163 

16 

2 

0.2 

2 

0.2 

0.08 

8,163 

< 

z 
o 

I 
r 

90 
£. 
8 



TABLE 4-14 (Concluded) 

_ 

Type of Surface Water Body" 

Minimal stream 
(< 10 cfs) 

Small to moderate stream 
(10 to 100 cfs) 

Moderate to large stream 
(•- 100 ro 1.000 cfs) 

L.irge stre.im to river 
(> 1,000 to 10,000 cfs) 

Large river 
(> 10,000 to 100,000 cfs) 

Very large river 
(> 100.000 cfs) 

Shallow ocean zone or Great 
Lake (depth < 20 feet) 

Moderate ocean zone or Great 
Lake (depth 20 to 200 feet) . 

Deep zone or Great Lake 
(depth > 200 feet) 

3-mile mixing zone in 
quiet flowing river 
(̂  10 cfs) 

30,001 
to 

100.000 

52.137 

5.214 

'.21 

5? 

5 

0.5 

• 

5 

0.5 

0.3 

26.068 

100.001 
to 

300.000 

163.246 

16,325 

1.633 

163 

16 

2 

16 

2 

1 

81.623 

• V -• 

Nuinber of 

300,001 
to 

l.OOO.OOQ 

521,360 

52.136 

5,214 

521 

52 

5 

52 

5 

3 

260.680 

People 

1,000,001 
• to 
3,000,000 

1,632,455 

163.245 

16,325 

1,632 

163 

16 

163 

16 

8 

816,227 

3 

10 

5 

2 

,000,001 
to 

.000.000 

213,590 

521.359 

52.136 

5,214 

521 

52 

521 

52 

26 

606,795 

*Routid the ntunber of people to nearest integer. Do not round the assigned dilution-
weighted population value to nearest integer, 
''Treat each lake as a separate type of water body and assign it a dilution-weighted 
population value using the surfai:e water body typjB with the same dilution weight from 
Table 4-13 as the lake. If drinklnf, water; is withdrawn from coastal tidal water or the 
ocean, assign a dllution-welr.hted population value to it using the surface water body 
type with the same dilution weight from T.iblo. 4-13 as the coastal tidal water or the ocean 
zone. ' 
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For each type of surface water body, assign 
a dilution-weighted population value from 
Table 4-14, based on the nunibei of people 
included for that type of surface water body, 
(Note that the dilution-weighted population 
values in Table 4-14 incorporate the dilution 
weights from Table 4-13. Do not multiply the 
values froin Table 4-14 by these dilution 
weights.) 

Calculate lhe value foi the potential 
contamination facior (PC) for the watershed 
as follows: 

1 n 
PCs.— I W, 

10 1-1 

where: 
W|=I}ilution-weighted population from Table 

4-14 for surface water body type I. 
osNumber of different surface water body 

types in die watershed. 
If PC is less than 1. do not round It to the 

nearest Integen if PC I* 1 or more, round to 
the nearest integer. Enter this value for the 
potential contaminaUon factor in Table 4-1. 

4.1Z3.2.5 Calculation of population factor 
vahie. Sum the factor values for Level I 
concentraUons, Level II (Xincentrations, and 
potential contamiiution. Do not round this 
sum to the nearest integer. Assign this sum as 
the population factor value for the watershed 
Enter this yalue in Table 4-1.. 

4.1,2.3J Resources. To evaluate the 
resoiut:es factor for the watershed, select the 
highest value below that applies to the 
watershed. Assign this value as the lesouices 
factoi value for the watenhed. Enter this 
value in Table 4-1. 

Assign a value of 5 if, within the in-watei 
segment of the hazaidous substance 
migiation path foi the watershed, the surface 
water Is used for one or more of tbe following 
puiposes: 

• Irrigation (5 aae miiumum) of 
commercial food crops or commercial forage 
crops. 

• Watering of commercial livestock. 
• Ingredient in commercial food 

preparation. 
• Major or designated water recreation 

area, excluding drinking water use. 
Assign a value of 5 if, within the in-water 

segment of the hazardous substance 
migration path for the watershed, the surface 
water is not used for drinking watei, but 
either of the following applies: 

• Any portion of the surface water is 
designated by a Slate for drinking water use 
under section 305[a) of the Clean Watei Act 
as amended. 

• Any portion of the surface water is 
usable for drinking watei puiposes. 

Assign a value of 0 if none of the above 
Bpplie.<i. 

4.1.2.3.4 Calculation of drinking water 
threat-targets foctor category value. Sum the 
nearest Intake, population, and resources 
factor values for the watershed. Do not round 
this sum to the nearest integer. Assign this 
sum as (he drinking water threat-targets 
facior category value for the watershed. Enter 
this value in Table 4-1. 

4.1.2.4 Calculation of the drinking wot/?r 
threat score for a watershed. Multiply the 

drinkiiig water threat factor category values 
for likelihood of release, waste char
acteristics, and targets for the wateished, and 
round the product to the neaiesi integei. Then 
divide by 82.500. Assign the resulting value, 
subject to a maximum of 100, as the drinking 
watei threat score for the watershed Enter 
this value in Table 4-1. 

4 .U Human food chain threat ZvaiMSte 
the human food chain threat for eech 
watershed based on three factor categories: 
likelihood of release, waste characteristics, 
and targets. 

4.1.3.1 Human food chain threat-
likelihood of release. Asslgfi the same 
likelihood of release factor category value for 
the human food chain threat for the 
vratershad as would be assigned in section 
4.1.Z.1.3 for Ihe drinking water threat Enter 
this value In Table 4-1. 

4.1.3 j Human food chain threat-waste 
characteristics. Evaluate the waste 
characteristic* factor category for each 
watershed based on two factora: toxicity/ 
penlstence/bloaccuffliilatiott and hazardous 
waste quantity. 

4.U.2.1 Toxicity/persistence/ 
bioaccumulation. Evduate all those 
hazardous substances eligible to be 
evaluated for toxicity/perslsteoce in the 
drinking water threat for Ihe watershed (see 
section 4.1.2.2). 

4.1.3JE.1.1 Toxicity. Assign a toxicity 
factor value lo each hazaidous substance as 
specified in section 2.4.1.1. 

4.1.3.2.1.2 Persistence. Assign a 
persistence factor value to each hazardous 
substance as specified for the drinldng water 
threat (see section 4.1.2.2.1.2], except use the 
predominant water category (thai is, lakes: or 
rivers, oceans, coastal tidal waters, or Great 
Lakes) between the probable point of entry 
and the nearest fisheiy (not the nearest 
drinking water or resources intake) along the 
hazaidous substance migretion path for the 
watershed to determine which portion of 
Table 4-10 to use. Determine the predominant 
watei categoiy based on distance as 
specified in section 4.1.2.2.1.2. For 
contaminated sediments with no identified 
source, use the point where measurement 
begins lathei than the probable point of 
entiy. 

4.1.3.2.1.3 Bioaccumulation potential. Use 
the following data hierart^iy to assign a 
bioaccumulation potential factor value to 
each hazardous substance: 

• Bioconcentration factor (BCF) data. 
• Logarithmof the thoctanol-water 

partition coeOicient (log K,.) data. 
• Water solubility data. 

Assign a bioaccumulation potential factor 
value to each hazardous substance from 
Table 4-15. 

If BCF data are available for any aquatic 
human food chain organism for the substance 
being evaluated, assign the bioaccumulation 
potential factor value to the hazardous 
substance as follows: 

• If BCF data are available for boih fresh 
water and salt water foi lhe hazardous 
substance, use the BCF data that correspond 
to the type of water body (Ihat is. fresh water 
or salt water) in which the fisheries are 
located to assign the bioaccumulation 
potential factor vaiue to the hazardous 
substance. 

• If, howevei. some of the fisheries being 
evahiated are in fresh water and some are In 
salt water, or if any are In brackish water, 
use the BCF data that yield the higher factor 
value to assign the bioaccumulation potential 
factor value to the hazardous substance, 

• If BCF data are available for either fresh 
water or salt water, but not for both, use the 
available BCF data lo assign the 
bioaccumutaUon potential factor value to the 
hazaidous substance. 

If BCF data are not available for the 
hazardous substance, use tog K«, data to 
assign a bioaccumulation potential factor 
value to organic substances, but not to 
inorganic substances. If BCF data are not 
evailable, and If either log IC„ data are not 
available, the log K«, I* available but 
exceeds 6A or the substance Is an Inorganic 
substance, use water solubility data to assign 
a bioaccumulation potential factor value. 

TABLE 4-15.—BIOACCUMULATION 
POTENTIAL FACTOR VALUES » 

If bioconcentratioD factor (BCF) data are 
available for any aquatic human food chain 
oiganism, assign a value as follows: ̂  

BCF 

Greater ttian or equal to 10,000 
1.000 to less than 10,000 
too to less ttian 1,000-
10 to less than 100 
1 to less than 10 _ 
Less than 1. 

Assigned 
vauM 

50.000 
5.000 
500 
SO 
S 

0.5 

If B C F d a t a a r e no t a v a i l a b l e , a n d log i C „ 
data are available and do not exceed 6.0, 
assign a value to an organic hazardous 
substance as fallows (for inorganic hazaidous 
substances, skip this step and proceed to Ihe 
next): 

LoglU 

5.5 to 6.0 
4.5 to less tttan 5.5 
3.2 to less ttian 4.5 
2.0 lo less ttian 3.2 
0.8 to less ttun 2.0 
Less ttiari 0.8..-

Assioned 
value 

50.000 
5.000 
500 
50 
5 

0.5 

If BCF data are not available, and if eitfaer 
Log K „ data are not available, a log K„ Is 
available but exceeds EJ), or Ihe substance is 
sn inorganic substance, assign a value as 
follows: 
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TABLE 4-15.—aoACCuMoiAHOM 
POTEKTiAL FACTOR VALUES *— 

Concluded 

Water sdiMRy (mg/l) 

1 o ^ ttvui9<; 
25 to 500. .. _ . 
Greater than 500101.S0O . 
<;iiB(ilflr1»>»>1 500...... 

Atoned 

soooo 
5000 
500 
OS 

n none e l Hteaa data a M avalaWc. aasisn a 
vahieofOLS. 

• Do nol raumt to nearest Mager. 
• See lent lor use o l keshnnter and saRwster BCF 

data. 

Do not distinguish between fresh water and 
salt water in assigning the Uoaocionulation 
polenlial bclor value based on log K^ or 
virater sdiibility data. 

If none of diese dala are available, assign 
the hazaidous substance a bioatxmmulation 
potential factor value of OS. 

4.1.3.Z14 Calculation ef toxicity/ 
persistence/bioaccumulation factor value. 
Assign each hazardous substance a toxicity/ 
persistence factor value frtim Table 4-12, 
based on the values assijgned to Ihe 
hazardoas substance for the toxicity and -
persistence factors. Ilien assign each 
hazardous substance a toxicity/penistence/ 
bioaccumulatioh factor value from Table 
4-16, based on tl.<e values assigned for the 
toxidty/perslstence and bioaccumulation 
potential factors. Use Ihe hazardous 
substance with the highest toodcity/ 
persisteitce/bioaccumulatirm factor value for 
the watershed lo assignthe value to this 
facior. d t e i this value in Table 4-1. 

/ 
BILUMO COOC «M»-SS-M 
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TABLE 4 - 1 6 
TOXlCJCTY/PERSISTENCE/BIOACOaOJLATION FACTOR VALUES* 

Toxicity/ 
Persistence 
Factor Value 

10,000 

4,000 

1,000 

700 

400 

100 

70 

40 

10 

'' 

4 

. . 1 

0.7 

0.4 

0.07 

0.007 

0.0007 

0 

• 

50,000 

5 X 10* 

2 X 10* 

S X lO' 

3,5 X 10^ 

2 X lO' 

5 X 10* 

3.5 X 10* 

2 X 10* 

5 X 10* 

3.5 X 10? 

2 X 10^ , 

5 X lo'' 

3.5 X 10* 

2 X 10* 

3,500 

350 

35 

0 

Bioaccu-tiuiation Potential Factor Valoe 

5,000 

5 X 10^ 

2 X lo' 

5 X 10* 

3.5 X 10* 

2 X 10* 

5 X 10* 

3.5 X 10* 

2 X 10* 

5 X 10* 

3.5 X 10*-

2 X 10* 

5.000 

3,500 

2,000 

350 

^ 3 5 ' '•• 

3.5 

0 

500 50 5 

5 X 10* 5 X 10* 5 X 10* 

2 X 10* 2 X 10* 2 X 10* 

5 X 10* 5 X 10* 5.000 

3.5 X 10* 3 5 X 10* 3,500 

2 X 10* 2 X 10* 2.000 

5 X 10* 5,000 500 

3.5 X 10* 3,500 350 

2 X 10* 2.000 200 

5.000 500 50 

3.500̂  . 350 35 

2.000 200 20 

500 50 5 

350 35 3. 

200 20 2 

35 3.5 0. 

3.5 0.35 0. 

0.35 0.035 0. 

0 0 0 

0.5 

5,000 

2.030 

500 

350 

200 

50 ; 

35 . 

20 

• ^ • 

3.5 

2 

0.5 

5 0.35 

0.2 

35 0.035 

035 0.0035 

0035 0.0003! 

0 

_L 

*Do no t round t o n e a r e s t i n t e g e r . 

BiijjMe cooe tseo-so-c 

173 
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4.1.3.2.2 Hazardous waste quantity. 
Assign the same factoi value foi hazardoas 
waste quantity foi the watenhed as would be 
assigned in section 4.1.2.2.2 for the drinking 
water threaL Enter this value in Table 4-1. 

4.1.3.2.3 Calculation of huiTtan food chain 
threat-waste characteristics factor category 
value. For the hazardous substance selected 
for the watershed In section 4.1.3.2.1.4, use its 
toxicity/persistence factor value and 
bioaccumulation potential factor value as 
fallows to assign a value to the waste 
characteristics facior category. First multiply 
the loxidty/persistence facior value and the 
hazaidous waste quantity factor value for the 
watershed, subject to a •navimiim pioduct of 
1X10 *. Then multiply this pioduct by die ' 
bioaccumuladon potential facior value for 
this haxardoua substance, lubiecl to a 
maxbnum product of 1X10 >*. Based on diis 
second prtiduct, assign a value from Table 
2-7 (section 2.44.1) to the htunan food chain 
threat-waste characteristics factor categoiy 
for the watershed. Enter this value tai Table 
4-1: • . 

4.1 J.3 Human food chain threat-targets. 
Evaluate two taiget factors for each 
watershed food chain individual and 
population. For both factors; determbie 
whether the taiget fisheries are subject to 
actual or potential human food chain 
contaminadoiL 

Consider a fisheiy [or portion of a fishery) 
within the target distance liinit of the 
watershed to be subject to actiul human food 
chain coiitamination if any of tbe foUowiiig 
apply: 

• A hazardoiis substance having a 
bioaccumulatioii potential factor value of SOO 
or greater Is present either in en observed 
release by direct observaition to the 
watershed or in a suifaceWater or sediment 
sample from the watershed at a level that 
meets die criteria, for an observed release to 
the watershed from the site, and at least a 
portion of the fishery is within Ihe boundaries 
of the observed release (that is, it is located 
either at the point of direct observation or at 
or between the probable point of entry and 
the most distant sampling point estabUshing 
the observed release). 

• The fishery is dosed, and a hazardous 
substance for which the fishery has been 
closed has been documented in aii observed 
release to the watershed from the site, and at 
least a portion of the fishery is within the 
boimdaries of the observed release. 

• A hazardous substance is present in a 
tissue sample from an essentially sessUe, 
benthic human food chai> irganism from the 
watershed at a level that meets the criteria 
for an observed release to the watershed 
from the site, and at least a portion of the 
fishery is within the boundaries of the 
observed release. ' 

For a fishery that mesls any of these three 
criteria, but that is not "vholly within the 
boundaries of the observed t lease, consider 
only the portion of the fishery that is within 
the boundaries of the observed release to be 
subject to actual human fo< d chain 
contamination. Consider Ih • remainder of the 
fishers' within the target distance limit to 
be subject to polenlial food chain 
contaminatioa 

In addition, consider all other fisheries that 
are partially or wholly within the taiget 
distance limit foi the wateished, including 
fisheries partially oi wholly within the 
boundaries of an obseived release foi the 
watershed'that do not ineet any of the three 
criteria Usted above, lo be subject to 
potential hiunan food chain contamination. If 
only a portlon.pf the fishery is within the 
taiget distance limit foi the watershed. • 
include only that portion In evaluatiiig the 
targets factor category. 

When a fishery (or portion of a fishery) Is 
subject to actual food chain contaminatioa 
determine the part of the fishery subject to 
Level I concentrations aiid the part subject to 
Level n concentrations. If the actual food 
chain contamination is based on direct 
observation, evaluate it using Level n 
concentraUons. However, if the actual food 
chain contamiiiattpn is based oa samplea 
from the watershed, use these aampies and. if 
available, additiimal tissue samples from 
aquatic human food chain organisms as 
specified below, to determine the part subject 
to Level I concetitrafions and the part subject 
to Level II concentratfons: 

• Determine the level of actual 
contaminatioii from samples (iiicluding tissue 
samples from essentially sessile, benthic 
organisms) that meet the criteria for actual 
food chain contamination by comparing the 
exposure concentrations (see section A.12J3) 
from these samples (or compsrable samples) 
to the health-based benchmarks from Table 
4-17. as described in section Z.5.1 and 2.5.2. 
Use only the exposure concentrations for 
those hazardous substances b the sample (or 
comparable sainples) that meet the criteria 
for actual containination of the fishery. 

• In addition, determine the level of actual 
contamination btim other tissue samples by 
comparing the conceiitrations of hazardous 
substances in the tissue samples (or 
comparable tissue samples) to the health-
based benchmarks frtim Table 4-17. as 
described in sections 2.5.1 and 2.SJL Use only 
those additional tissue samples and only 
those hazardous substances In the tissue 
samples that meet all the following criteria: 

-The tissue sample is from a location 
that is within the boimdaries of the 
actual food chain contaminatioii for 
the site (that is. either at the point of 
direct observation or at or between the 
probable point of entry and the most 
distant sample point meeting the 
criterie for actual food chain 
contamination). 

-The tissue sample is from a species of 
aquatic human food chain organism 
that spends extended periods of time 
within the boundaries of the actual 
food chain contamination for the site 
and that is nol an essentially sessile, 
benthic organism. 

-The hazardous substance is a substance 
that is also present in a surface water, 
benthic, or sediment sample from 
within the target distance limit for the 

watershed and. for such a sample, 
meets the criteria for actual food chain 
contamination. 

TABLE 4-17.—HEALTH-BASED BENCH
MARKS FOR HAZARDOUS SUBSTANCES 
IN HUMAN FOOD CHAIN 

• Concentration corresponding to Food 
and Drug Administration Action Level 
(FDAAL) for fish oi shellfish. 

• Screenirig concentration for cancer 
corresponding lo that concentration that 
corresponds to the 10'* individual cancer risk 
for orid exposures. 

• Screening concentration for noncancer 
toxicological responses corresponding to the 
Reference Dose (Rfb) for oral exposures. 

4.1.3.3.1 Food chain individual Evaluate 
the food chain Individual factor based on the 
fisheries (or portions of fisheries) widiin die 
target distance limit for the wateished. 
Aseign this factor a value aa follows: 

' • tf any fishery (or portion of a fishery) is 
subject to Level I concenfrations, assign a 
value of 50. 

• If not; but if any fishery (or portion of e 
fisbeiy) is subject to Level II concentrations, 
assign a yaliie of 45. 

• If not, but If there is an observed release 
of a hazardouf substance having a 
bioaccumulation potential factor value of SOO 
or greater to snrface water In the watershed 
and there is a fishery (or portion of a fisheiy) 
preseiit anywhere within the taiiget distaiice 
limit, assign a value pf 20. 

• If there is no observed release to surface 
water in the wateished or there is no 
obseived release of a hazardous substance 
having a bioaccumulation potential factor 
value of 500. or greater, but there is a fishery 
(or portion of a fishery) present anywhere 
within^e taiget distance limit assign a 
value as follows; 

-Using Table 4-13, detennine the highest 
dilution weight (that is, lowest amount 
of dilution) applicable to the fisheries 
(or portions of fisheries) within the 
target distance limit Multiply this 
dilution weight by 20 and round to the 
neatest integer. 

-Assign this calculated value as the 
factor value. 

• If there are no fisheries (or portions of 
fisheries) within the target distance limit of 
the watershed, assign a value of 0. 

Kilter the value assigried in Table 4-1. 
4.1.3.3.2 Population. Evaluate the 

population factor for the wateished based on 
thiee factors: Level I concentrations. Level II 
concentrations, and potential human food 
chain contamination. Determine which factor 
applies for a fishery (or portion of a fishery) 
as specified in section 4.1.3.3. 

4.1.3.3.2.1 Level t concentrations. 
Determine those fisheries (or poriions of 
fisheries) within the watershed that are 
subject to Level 1 concentrations. 

Estimate the human food chain population 
value for each fishery (or portion of a fishery) 
as follows: 

• Estimate human food chain production 
for the fisher^' based on the estimated annual 
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producdcn (in'poundslpf-bfmian (opd«faain. -
.organisBis (fbr'exaniide. Bsh,sheI)fieh)lor 
that fishery, exc^t: if the. fisheiy ia dosed 
and a iiazaidpus substance for twfaidillM. " 
fisheiy has been cloied has been documented 
inan dbserved release, le the fisheiy.&om a -
source at the site/ttK^tteaatimated'aahiial ' 
production for the perioil |>rior to cloeuie of 
the fisheiy or nse the iistiniaied annual . 
pnoductiimfaeai comparable fisheries that 
.aie.-nbtclosed. , [ ' , . : ' ' i .^:- . : : . . :••• .".-'-
• . •. AMl0> .theJBsheiya.vatue far^human.; . 
food cfaainpopttlatiiiiifeiiBiTable 4-18, baeed 
on &e, Mtiinatod huqini food jproductioa for 
the'DsEioj^. , ' . / • / ' • . • ; . • . - " • . ! ' -

. .* Set bouiadailes belwe^ Ssberiesai ^ 
tbqMpe|iatawliietahnmanfoad'dis&'. .^ ..' 
prqdnctioB changes or where the^sUrfacis'. 
water dUuttoB.iwtghtcha'ngea .-.< 

Son Uie human foMidialnpopulatiim 
valoe for each fisheiy land pOTtion of a 
flshei^Mulil|>hrdilssaiii:fyiairtlMi : 
prodacfis lees than I d a not raoml l i te ttia ' • 
iiearast.lalegei;tfloriiioie.toiaMfto'tEf^ ' 
nearest Integer. AsfllgiithiFfesuUinByalpa as ' 
die Level J concinifrations'lactar v a h i e i ^ t a < 
ihlsvalue {jn.ftbli 4-4. • ..>'.;::.. 

i x 2 A 2 2 .Uw^Boonc^trotioruc •̂ . - -' 
Determine those fisheries'(or periioiia:af .' 
foheiiM] wUUn die wateiMfid ihaMie - . ' 
sabi^toLeyelOoooGenlr8ti(ms.I>6>not. '•• 
include any fisheriea {erfdrttpss of fisheries):' 
afreadyiiiMmtedandertheCevell .«-'--'• 

. ponoentzadoDs fiqjtor. ~ 
- Assign each fishery (orjMirtfoB'Cf a fishery)' 
a value fCT'huinaa fMid cbafai poi^ilatioafroBir 

' Tebfe 4-.ia, based da tbe estiiMted'lnimBa' ' 
food pzoducifon fordie£dijny>Esfijii^di« ' 
human food chain production for tbe fish^Qf 

as specified ta section.4.li.3JZ.l. 
Sum the human-food chain population 

value'for each fisheiy (and portion cfa 
fish<Ry)i If diis w n ' la less than l. da'not . . 

' rsupd it to the n<$ar£st Integen if! or more,' 
round'io the nearest integer.- Assign the - ' 
resulting.vahie as IheJcyel'II concentrations 
factor va]ue.:£nter ihisSralua in Table -t-i-

TABLE 4-18.--HtAAANffiopo CHAIN ' 
: - PppOLAnoN VAUUES • 

Human lood chain production 
(pounds per. year) 

Gieeier than 0 itf i«>0__......_ i . 
Graster i tan 100 lb 1.000 ^._. ;_, 
Graatar Itian 1.000 B 10.000 _ . _ ; u -
Grsstar Hian 10.000 tei 100,000 
Sraeter than 100,000 to 1,000,000.^... 
Srsaler than 10^ lo. 10"—_....: ;. 

• <jfealar than 1 0 ' i o l o ' _ . „ -
/Greater than W M o 10».,_....^ ..:.. 
.Greater ll)Bn 10* .:.; ^ 

As^gried 
l iufnanlood 

ciiain : 
populalipn 

0 
0.03 
0 3 
3 

a t 
310 

3.100 
31.000 
310.000 

3.100.000 

•Oo not round lo nearestinleger. 

4.1J.3i3 Potential human food chain 
' contamination. Determtne those fisheries (or 
portions of fisheries) within the watershed 
thai are subject to potential human food 
chain conlamjnation. Do not include those 
fisheries (or portion of fisheries) already 
ixiunted under the Level I or Level U 
concentrations factors. 

Cafoulate the value for the potentiai hianan-
fobdcJiiriivconlaminatioih factor (PF)fr}r the ' 
watershed as follows: 

: •• 1 n . ' ' 
• • • • • . • • • ' • ' ? ¥ = " — Z P f i , • 

• • : ' • • : • • • ' - • i 6 i = i ' " • ' - • • 

• w h e r e • • : • ' "•'.""''"' - ' 
Pi si Human food chain population value for -
---f ishetyi •-
DjsDihitipo weight from Table 4-13 for 

GsheryL '... 
n :sNumber. of fishciies subject lo potential 

h i ^ u i food chain eontaiiilhaUoiL 
Ljcaktilatiiigl'P: . 

' •fstimateuebninaii food diain 
poputatittt Value (Pj for a fishery (or portion 
ofa fishetyl-aa spedfied la ^ectUm^i.l2:3X^^. 

• .Aasightfaefishery-torpordonof* . 
iisheiy) a dilution welgbt as. indicated in 
Table4rl3'(seclion4JJ.3.l),excepk:donot. . 

. assign a dHution arelght ofds far a "^nilla 
mixing cone fo quliet Bowing rlyar^; instead 
a s s ^ a dilution weight based on the average 
*nikiMlflo««r..:... _..•,.; .r ' '. ',,, 
' tfPF is lesirWn i; do notrbund il to tBe 
neaiesi iateger; if FFiis 1 or.more, leuqd to 
ihe«escest integer. Enferi^ value assigned . 
in Table f r l . < :: 
; AJXiii.* .Gslculatioo ofpopuIatioB factor 

., vahie. Baa tlie vahiea fiocthelevd i ' -
- concentradons,Xevd n concenirations, and . 

ppteiitiaHiiiBiaB food-diain contaminaUon -
' .faetorsfortte watarshed.'DO'niSt'iouiid this 
\siimto.tha'iwareal..integer.Aas1gnitaa4he -

population footer vdlite for dtewatertheai' y- . 
Eater.lhiavalue in Table 4-i. / 

. 4X3.32-Cak^datiejic^huinahfood chain 
' 'thnatkdrjgiUs foctor category ndue. Sum Uie 
' food diain iixfividual and population factor 
...values fertbe watershed Do not round this 

sum to the nearest lateg^l Assign It as the 
-human f6od chain thrtai-iargets foctor' 
category Value for the wstershed. Enter this. 
va lue inTab)e4r l . ' . . ' . 
.. 4J4.4 Calculatioiipfhumqnfoodcbaiti, . 
JCAr«d<4coiv/ar<iivate/sAedl Multiply the -

- rhomatn food t ^ i n threat factor bategoiy-
' vdues for likeBhood.of relieasibwasie.-; 
diaraete^stics. and targeta/et die watershed, 
aad rouhd tiw product to like'neatest integer. 
Then divide i>y 8 ? , ^ Assign the resulting 
viafue.siibfect ip aiaaxiioiiin of iooc aa the 

. humaj[i food, chain threat score for the . 
< watershed.EntertiiisscoreiiiTable4Ti. 

4.14 BnyironrTiehtalthreat Evaluate the 
environmental threat fnr tbe watershed, based 
on three factor categories: likelihood of 
release, waste characteristics, and targets. 

4.1/1.1 Environmental threal-likelihood of 
release. Asisign the sanie likelihood of-refease 
factor category value forthe environmental 
threat for the Watershed as woiiM be 
assigned in section 4.I.ZI J foi the drinking 
watei threat Enter this value in Table 4-1. 

4.1.4.2 Environmental threat-waste 
characteristics. Evaluate the waste 
characteristics facior category for each 
watershed based on two fecfors: ecosystem 
toxidty/persistence/bioaccumuletion and 
hazardous waste quantity. 

4.1.4.2.1 Ecosystem toxicity/persistence/ 
bioaccum'ulation. Evaluate all those 
hazardous substances eligiblelo be 

evaloated for ibxidty/peisistence in tbe . 
drinking Water threat for the'waleisheti (see -
section 4.1.2.2). 

4.1.4.2.1.1 ibosyslem fox/c/Jy. Asiiign an 
ecoq'stem toxidty factor vahM .̂frtHn Table 
4-19 to each hazatdpii* sebstanceoo tiie 
basis of the following data hierarchy: 

• EPA chronic Amtrient Water Quality 
Criterion (AWQO forthe su^to^oe. 

• EPA chronic Ambieot Aqiiatk lifo , 
Advisoiy Concentrations MALAd for u s . 
substance. 

•-EPA acute AWdp for the siibstanca. 
- • Q>A acute AALAt!: for tfie substance: - -

,* Lowest LG* value for the substance. . . 
In assigning' the ecOsysfoni tjiiddi^.fadof 

yalpe to the hazardonf subatance: , 
• If either an EPA dirooic AWQC or -

AALACJs available for die hazardous . . 
substance, use it lo assign the eoosystem 
toxidty foctor vdue. Use the dmmfo AWtIC 
in preference to the chronic AALAC when 
both areavailable.' .! 
. ,* If neither is available, use the EPA-acute 

. AWQC or AALAC toassign the eoosystem 
toxidty factor-vala&4toe the acute AWtJC in -
prefer^oe to the acute AALAC . ; . ' , 

• U nmie of the dtfbnic aitd acute AWQCs 
. ertAAM.A6ai».avaiim\A»,vaetite)omia\ .̂ .̂ 
---LCu WiM to asdgnvAe eooiiy stem. tiMldty 

factor value.- . .11-. 
• If afi-IA« value ^ also not avaUabte. 

assignran ecp^stefflrUixidty^fadOT/yialue ef 0 -
to the hazardous s^jri^nceantl use.oiher 
ha&rdoiiS sidistanceirfor.virhic&dalBiie -:* 
available in ervahiatii^^ pathway': '. 

If an ecosystem toxidly factor value of 0 is 
assigned to all hiazaiidoas substaiices eligible ' 
to beevahiated for tbe wateished (that is, 
iiisuflicieni data are a'vaiilable for evaluating 
all the substances), use s defo'ult valiie of 100 
aa Ihe ecosystem toxidty factor value for all 
these hazardous substances. 

With n^ard to th^ AWQC AifOAp. or . 
LjCw .Mleicted foir asstgning'tibe .eoosystem 

• toiddlyfadoi: valne to file hazardous' 
s i^tance: 

• if vahiM for the ielMted. AWQC-
AALAC orLG* are ayailabiefaarlioth fredi 
water and marine water for;tlie hazardous .. 
siibstance. use the vehie dial ciurespoiids te 
the type ef water tiody (that is, fresh water or 
salt water] in which the sensitive - ' - ~ 
environments are located foaSsign the : 
ecosystem toxicity factor value to the 
hazardous substance.', 

• if, however, som^ of the sensitive 
environments being evaluated eie in fresh, 
waler and some are lii salt water, or i''any 
are in brackish water, use the^valueff-esb 
water or marine) that yields the higher factor 
value to assign Ihe ecosystem toxicity factor 
value to the hazardous substance. 

• If a value for the selected AWQC 
AALAC, or LCo is available for either fresh 
water or maritie water. But nor for 1)0111. use -
the avaQable one to essign an ecosystem 
toxicity factor value lo the hazardous 
aubst-ince. 



5aS22 Fedeial aegstCT / Vai. 55. No. 241, / Fdday. December 14,199» / Rd^s and Regi^Uons 

TABLE 4-19.—&3OSVSTCM Toxicirr 
FACTOR VALUES 

n an E M A R M I C AWdC* or AALAC is awaUaMe. 
assign a value as fdlOMn:* 

EMclaoak: nwQCsrAMM: 

Less than 1 pgH.. 
I l o i e ^ g n . 
Greater than ttia « • «««. 
Greater-Manna, to uaseMAI. 
Greater ttaa t M O p j I i 

" ^ 

lO.tlOO 
i,ee» 

I 

Hi iel l taraaCM 
AMJIC4S 
the » A Muto AIMQC «r AALW 

EPA acute MtOCor AMAC 

Lesseian100>ig/1-
iootoi,eoo«fl-
Graalar than 1,000 lo 10,000 ) ig/ l 
Greater a o a 10)000 to 400400 M n . 
GrealarOian M B ^ N i v a — 

10,000 
1,000 
tee 
•0 
1 

TABLE 4 - ' W . ECOSYSTEM Toxicinr 
- FACTOR VALUES—Concluded 

n neltlier sn EPA chronic or acute AWQC nor 
EPA chrome o r acute AALAC Is avatUMc 
assign a value Irore the I C i * as follows: 

EPA acute AWOC or AALAC 

I C 

Less than >oe#«^t_ 
100 lo 1.000 nqt\ 
Greitter man 1.000 to 10.000 j i g i l 
Greater than TCfODO to tOOjBQO^ign 
Qieaier.Bisn <ae.t»e p B / l . - ~ — . . -

^ 3 i i e 

w.eoo 
luxie 
MO 
SO 
1 

H none 01 «ia M K t t a and M I A C * nor tte I C M 
Is ansflSMa, asaigR • «rtiia «f ei 

• MROC—Jhitieia WUer Ofrtly Oaeda. 
>MLAC-ABitiienl Aquatic l i le Advisoiy Conoen-

Nations. 
"Use the AWQC vaioe In -preference to the 

AAIAC when tiolh sre avaMabla. See text for «se«r 
tieslMaler and onrina wluea. 

4.L42.T2 VerMstenoe. tesigna 
poTiflslcace &ctor valae \» eadi tazardoss 
substance as spedfied ini section 4.12.2.12. 
eiooe^ ese the pisedoaiiiiasft ssatercategmy 
(that is lakes; ar rivets, ooems, coastal t idal 
waten, ar Cna t takes) belweai l iw ^mbaMe 
point aif catty and die Beai«sit aeasi&ve 
enWnHiHieBl {ael fte {nearest driiddng water 
or reaoiHses intake) afong te lazadeos 
substaace s i ^ a t i o a fiatii tor 'die watecsbed 

to detm mine fAadk perliow ^ T s M e 4-TO to 
use. Oeteniine 4ie sredoB^naat water 
categoiy based en distaiice as spiedlicd i i i 
section 4.1.Z2.12. Par contaminated 
sed'Hiieiits with ne Wentilicd •seorce. use the 
point where meassrement %ieg«is radier than 
the .prooaUc point ef eutiy. 

4.1.42.1.3 ScesysAnn ftfooccwnufolnm 
potential. Assign aa eoosygtem 
bioaocamdatien potentiat factor value to 
each hazardous siibstance in the same 
manner speuineB for nie oloaocemoiatlon 
potefltlrf factor in s e ^ o n 4.13.2.13. except 

• Use B C F da ta far a l l a t j i i i a ^ organisms, 
no t just fo r aqua t i c human food chain 
organisma. 

• Use the 9CT tfata that cuiiespunds to die 
type of water body fdiat is, bcsb'water or 
salt water) In wtddilhesendtive 
enviroamwita (aot SAetiesj arc faceted. 

4,1.42.14 CbAwfotiM ef ecosystem 
tox ic i ty /peraistemce/ lb iaaoevmi i ladan f a c t o r 
vahie. Assign aadi kasardaussabdaaoe aa 
ecosystem toxIcHy/farslstwirf footer vdae 
fr8BTjMe4-aB,kBaed on the values. . 
asdgned to tiie luzaedoiB sottstance for the 
ecosystem toxldty and pefststeAce faotots. 
Then a s s i ^ aadi kazardsus anbslaDce an 
ecosystea tenic^/lieiaistence/ 
bioaccHDulaHoo btetot valae frofa Tattle 
4-21. based OB the rafaiBS as t i ^ed for tlie 
ecosyalea taxM^/peEtiBtenoe and 
ecosystem bloacaiBirfatton potestid fadon. 
Select die hazardous substance srtth tbe 
bi^iest ccosjistaB taiddly/peaideDoe/ 
MnccBBntodoa footer a ^ e for the 
watenbed and nse i t to assiga tbe vdue te 
this b d s t : Enter tbis rdue in TaiilE 4-1. 

TABLE 4-20.—ECOSYSTHM ToxtcrTv/PERSiSTEHCe f̂ ACTOR VALUES • 

i n 
< l i 
0.07 _ 
nnno7. 

1 

a«oo 

w.oeo 
«iBOO 

700 
7 

1J800 m 

tJBOO ttX> 
400 40 

0.7 ao7 

to 

TO 
4 

0.7 
S007 

1 

e.o7 
OJJ007 

« 

f) 
t l 
n 
0 

* Do rn i enesl IB nearasi Meger. 

enjLMC CODE ssto-se-M 
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TABLE <>-21 
ECOSYSTEM TOXICITY/PERSlSTENeE/BIOACCUMULATIOS FACTOR VALUES* 

Ecosysten 
Toxicity/ 
Persistence 
Factor Value 

10.000 

i4,000 

1.000 

700 

400 

• 100 ' " " 

.. .^p: 

- • ^ 4 a ; • ' • ' • 

lo; .-

'•. 7 . . . . . . . 

.' 4- -

•• 1'. 

• o l r" ." . 

0.4 

0.07; . 

0.007 

0.0007 

0 

Ecosystem Btoacctanulation Potential Factor Value 

50,000 

5 X lO' 
... 
2 x 1 0 * 

5 X lO' 

3.5 X lo"' 
* 

2 X lO' 

' " 5 x 1'0» 

-3.5 X 10^ 
. . • 

2 X 10" 

5 X 105 

3.5 X 105, 

. 2 X 10-> 

.S X IC^ 

3^5 X 10'• 

2 X IO** 

> 3.500'. 

350 

35 

0 
1 

5,000 

5 X lO' 

2 X 10^ 

5 X 10* 

3.5 X 10* 

. • • 2,x 10* • 

"5 "xlO* 

:.5 X 10-

2 X lo' 

;-;.\- 5̂ x id*" 

J.sx'.io*:-

• .ax lo*. 

5.000 

, 3,500 

2.000 

. 350 • 

': .35' -

' • ' . , • . 3..,5 

0 

500 50 5 

5 X 10* 5 X lo' 5 X 10* 5 

2 x io* 2 X ip5 2 X 10* 2 

5 X ID* 5 X io* 5.000 -

3.5 X 10* 3.5 X 10* 3.500 

2 X 1 0 * 2 X 10* 2.000 

5 X 10* s.oop' ' ' s o b , 

3,5 X 10* "3.500 350 , 

2 x-10* 2.000 200 

5.000 . 'v. 500 - 50 

3.500 350 ' : 35 ' 

2,000 ; : ̂ p ^ ' 20 

500 V 50 5 

' 350 35 3.5 

, ' - 2 0 0 V - . - ' • . . • 2 o . . . ' - - . ' : • ; ' : 2 . . ^ ' . 

'•'.'35';' :'• .3.5,'. ." ."0..35' '. 

3.5 t).35 0.035 

0.35 0.035 0:0035 

0 0 0 

0.5 

.000 

.000 

.500 

350 

200 

50 '. 

35 

20 

'• ' ^ 5 - - : ' " 

• ••:3,.'5. '.,: " 

. . 2 ; . . •, 

0.5 

0.35 

0. 2 

O..C35^ 

0.0035 

• 0'.0.003^ 

0 

• ^ \ 

*Do not round 

BHJJNaCODE SSSO-50-C 

to nearest in teger . 

190 



S]fi£4 Federal Ren te r / VoL 55, No. 241. / Ftiday. December 14,1390 / Rales and Regrfafions 

4.1.4.2.2 Hazardous waste quantity. 
Assign the same factor value isr hazardous 
waste quantity for the watershed as would be 
assigned in section 4.1.2.2.2 for the drinking 
water threat Enter this yalue in Table 4-1. -

4.1.4.2.3 Calculation of environmental 
threat-waste characteristics factor category 
value. Forthe hazardous substance selected 
for Ihe watershed In section 4.1.4.2J.4, use Its 
ecosystem toxidty/persisteiice factor value 
and ecosystem bioaccumidaTion potential 
factor value as follows to assign a value to 
the waste diaraeteiistics factor categaiy. 
first multiply the ecosystem toxidty/ 
persistence fartor value and the hazairdous 
waste quantity Meiu value forthe 
Watershed, subject to a maximum produd of 
1X10*. Then multiply this produd by the 
ecosystem bioscooBuilation poteHSd fedbr 
value for this hazardous substance, subject to 

a maximum produd of 1 xUi^ Based on this 
sec^dpreAict assign a vatoe from TaUe 
2-7 (setrtion 2.43.1) to die enviromnental threat-
waste diaracterisUcs factor category for the 
*vaterebed. Enter this value is TBl>le.4-l. 

T a s t e 4-22.-'-Ecot'@GiCAi.-8iv9a> 
SeNCtlHMflRS f>OR tlAZAItDOUS ^XJ&-
STANCES IN SUBFi«X W A T E B 

* Concentration corresponding to EPA 
Ambient Water Quality Criteria (AWQC) for 
protection of aquatic Sfe {fresh watCT or 
marine). 

• Cimcentntioo corresponding to Q>A 
' AnibieBt Aquatic -Life Advisory 
Concehtrations (AALAC). 

• Sdect the appropriate AWQC and 
AALAC as fcflows: 
, -Use chronic value, if available: 

otherwise use acute value. 
-If the sensitive environmeat being 

evaluated is in besh weleb use fresh 
water value, except if no Hash waler 
value is available, use madne value U 
available. 

-If the sensitive envlronmeot being 
evaluated is in salt water, use marine 
value, except: If no marine valae is 

. available, use besh water value if 
available. 

-If the seiisltive environment being 
evaluated Is in both besh water and 
salt water, or is ia brackish watet use 
lower of fresh water or marine values. 

TABtE 4-23.-^SEN$mvE ENVIRONMENTS RATING VALUES 

Sensitive envirarvnent Assigned 
velue 

Ciltieal haliitat* lor.lFederal designated endangered or threatened species 
Marine Sanctuary 
National Park 
Designated Faderal'WHdemess Area 
Araas identilied'unler Coastal Zone Managernent Act • 
SeiisHive areas ideotiSad under National £sluaiy Pregram • or Near Coastal Waters nogram ' 
CMcat areas idenMed under Il ls Clean takes Program* 
MaSonal Monument' 
-NaOooil SMsiiors ftecreationaJ Area 
MaUonai laliesnoreflecreational Area 

100 

•Hatiitatltnorwn l o b e used t ^ Federal designated or proposed endangered or ttiniatened species '. 
ttational Preserve 
Naiional or Stats Wadlite Reluge 
Ont o) Coestal 6«nasr Rasotfces System 
C D I S M Banlsr (undeveloped) 
Federal land destgnated i a i proteclion o l natural ecosystems 
Atministrsflvtfy Pmpoeed Federal Wildemess Area 
Spawning sreas o i t i ca l ' tor Hie mairitanance d lish/sheffish species wittiin river, lalie. or coastal Mai waters 
kfigralory paltways and leecfng areas critical lor maintenance o l anadromous fistt species wittiin river reaches or areas in lakes or coastal Iklal waters in 

wnidi Hie Rsh spend extended periods d lime ^ 
Terrestrial areas-ulMzed lor tireediiig by large or dense aggregations o l animals* 
rtaVmal liver reach designated as Recrealional 

75 

Habitat luxiwn 10 be used by Stale designated endangered or threatened species _ _ 
Habitat known 16 be used by species under review as 10 Ks Federal endangered or threatened status 
Coastal Barrier Ipaniatly developed) 
Federal designaled Scenic or WiU River 

50 

Stale land designated lor wUdBfe or game management _ 
Slate'desi(pated Scenic or W U River ' 
Stale deslgnatsd Natural Areas 
Particiiar areas, relatively small in size, important to maintenance ot unkiue biotic communities 

23 

State designated areas lor protecfkyi or maintenance ol aquatk; kle'.-.. 

I a«d Manageffieni .flans as teqoiring pnjtedioo 

* Critical hatxtat as defined in 50 CFR 424.02. 
* Areas identified in Stats Coastal Zone Management plans as requiring protection because ol e 
' National Estuaiy Program study areas (sutiareas wiSiia asltiaries) idaniififid ie Cortyrohonsive < 

tiecause Ihey support critical kle stages ol key estuarine species (Section 320 ol Clean Water A d i s amended). 
' Near Coastal Waters as defined in Se.;lions 1M<b)f3). 304(1). 319. and 3;?0 of Clean Water Act «s a-nenbed. 
• Clean Lakes Program critical areas (subarsas wittiin lakes, or in some cases entire small lakes) ide.nwSod by Sute Clean i j k e Plans as crilical habitat <Sectkyi 

314 of Clean Water Act »s amended). 
' Use only lor air migration pathway. 
• Limit toareas desciibed as being used lor intense or concentrated spawning by a given species. 
" for the air migraBon patiiway, kmil to leneslrial vertebrate species. For the surlace water migration pattiway. fc-nit to tenestnal vertebrate species with aquatic or 

semiaqualic foraging habits. 
' Areas designated under SecUon 305(a) ol Clean Water Act as amended. 
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TABLE 4-24.—WETLANDS RATING VALUES 
FOR StffiPACE WATER MIGRATION PATH
WAY 

Total length ol wetlands* (etiest 

tess than 0.1 . 
0.1tot_ .-„ ,. . 
Greater HUM t to 2.. . 
Graalsr «isn 2 M » . 
Grrolor fan * •? ' 

(Vnslar Ulsn H to <> 
rvoetr tan 1 j to W 
<ifiu^.|twn 141^ f q „ „ 
Oruiler ttm ?<} 

* ^ r 

0 
2S 
SO 
78 
too 
19D 
2S0 
360 
460 
SOO 

• Welianda ss deflnad h 40 CFRSecflan 2304. 

4.1.0 fireAt»unen(a/rtiea(-ta(s^ 
E v a h a t e ^ envfronmeiilal threat-taigels 
factor category Cor a watershed nsiitg one 
factoe sestftive euvbtuinients*. 

<l.l.OJ Sensitfire mvironrttesnt. Evahiata 
aenaitfve environments atong the hazardous 
sabslmca aigraiian patt for tiie watstsbeA 
baaed on Aree faclorsr Level I 
conceatratiooa. Level; D .conoentratioiis, snd 
poteittial'Coiitanifnation*-

Detetmiae whicb tactor aniKes to each' 
aensitiye environsiest aa specified in secdon 
4.1.23,. exceptsosieecolo^catbaiMidf 
bendtmatis (Tbble 4-2Z) rather than bealtb-
based bencfamarlia (Table 3-10^ te 
deteniUibix the levd tif eoatamiBatioik bom 
samides. b determining die level of actual 
contandnadaD. nse a p ^ a t of £reci 
obsersafion anywhere within tbe sensittve 
environment or samples (diat it. surface 
water, beadiic; or sediment samples) taken 
anywhere within or bcjond the sensitive 
emrtronaent (or anywhere ac^aeeat to er . 
beyood'die sensftfvii environment if His 
contigoasa to dia migratioa paA)i 

4.1,1.3.1.1 £eiie//daQ(!enAii{Mws.. Assign 
vahie(sl from Talile4-23 loeacb sensitive 
enviramnent subject to Level I 
concentratfons. . • . . " • 

For those sensitfve environments that are 
wetlands, assign aiv additionat value from 
Table *-7A. In assigning a value btsm Table . 
4-24. inchide only those pottioas of wetlands 
located along the hazardous nibclaAce 
migratfoapadi In the area of level I 
concehtratians. If a wetland is locatet) 
partiaUy ahag-ffie area atLeyel I 
concentrelioDS and pactially idoog Ibe area of 
Level n concentratioiie andjtor potential 
contamination, then solely forpwpoeee of 
Table 4-24i count Ihe portion(s) along the 
areas of Level 0 concentrations or potential 
contamih'ation under the Level n 
concentraUons factor (section 4.1.4.3.1.2) or 
potential contamination factor (section 
4.1.4.3.1J), as appropriate. 

Estimate the total length of wetlands along 
Ihe hazardous substance migration path (thai 
is. wetland frontage) in the area of level I 
concentrations and assign a value from Table 
4-Z4 based on this total length. Estimate Lhis 
length as follows: 

* For an isolated wetland or '.m e wetland 
where the probable point of entry to stiHace 
ivater is in Ihe wetland, use the pen'meler of 
Ihat portion of the wetland subject to I.eve! I 
concentralionp es the length. 

• For livers, use the length of the wetlands 
contiguous lo the in-we'er segment of the 
hazanlous substance mipadta path (tbal iii, 
wetland frontage). 

• For lakes, oceans, coastal tidal waters, 
and Great Lakes, use the kenglh of the 
weltandsalong Ibe shoreline veidun the target 
distance limit (that is, wetland frcmtage along 
the shordine),. 

Cafcntate tfie Level I concentrations hctor 
value (SH) for the waterahed as follows: 

sn=ia(WH+ X Ss) 
1=1 

where: 
WHs Vahie asaigaed b o a Table 4-2« to 

wetlands alnig the area of Levd I . 
concentrations. 

S,=Valiia(s) aasigned fan Table «-2a to 

n - Number of seotitiwe envinamteDta ftom 
T^ile 4^23 subject loLevel 1 
ciniceiitratioiia. . / 

Enter the value assi^ied in table 4-1. 
4.1A&1.2 level U eoncentnalons. Assign 

value(s)freB Table 4-23 lo eecb sensitive 
enviroiuDest.stAiiecl toLevdn 
concentratioasL Do not hMfade senddve 
envinameote aheady counted &r Table 4-23 
under tbe Level I coiicesaliatieos factco'tor 
this watershed. 

For those sensitive enviramneDts that are 
wetlands, assign as adifiHoDal «^ue from 
Table 4-M.la asaigidng a vahie &am Table 
4-24, include only those {Mutioos of wetiands 
located along tbe hazaidoaaiuibstaBce 
migratioa padi in the area of Level n 
Goncentia^iens. as qiedfied in scctiaa 
4.1.4.3.1.1. 

Estimate the total lengdv of wetlasds along 
the hazardoas subetance migiatiaD path (that 
is, wetland frontage)^ ia dte area of Level II 
eonoentrations-and assign a vahw fioa Table 
4-24 based on diie total length: Estimate this 
length as spedCed in sectioa 4.1.43J,1. 
except for an isolated wetland 01 tor a 
wetland where the probable point of entry to 
surface water is in die wetland, use the 
perimeter of that porlioaof the wetland 
subject to Level D (not Level I) 
concentratiens as the laigth. 

Calcidate the.Levei B concentrations vahie 
(SL) for the watershed aa follows: 

SL=WL+ 2 
1 = 1 

%»herc: 
WL=Value assigned from Table 4-24 lo 

wetlands along the area of Level 11 
coocentrations. 

S,=Value(s) assigned from Table 4-23 to 
sensitive environment i. 

D = Number of sensitive environments from 
Table 4-23 subject to Uvel 11 
concentrations. 

Enter l.he value assignfld in Table 4-1. 
4.1.4.3.1.3 Potential contamination. Assign 

value(s) from Table 4-23 to each sensilive 
en'.iror.mcnl siibjcct lo potential 

contamination. Do not include sensilive 
environmenla already ootinted for Table 4-23 
under tbe Levd 1 or Level U conceotratioos 
factors. 

For each type of surface water body in 
Table 4-13 (secliog 4J.2.ai), sum tbe value(8) 
assigned from Table 4-23 io die sensitive 
enviranmeBts along Ibat tjrpe of corface 
water body, except: do not use tbe sorfaee 
water body type '*3-mile mixiBg sone in qidet 
flowing river." If e sansiiive enviromnent & 
along two er more types ol snrhce water 
bodies (for examj^, WildUfe Rafuga 
cosMiguoiis lo bodi a moderate stream and a 
large river), assign the sensitiyc enviranment 

. only to Ibat surfaee.waterbody type having 
tbe highest difaitian vrei^t value from Table 
4-13. 

For those sensitive envbanaianta durt are 
welianda. asiigtf as additioBal value from 
Table 4-24. In assigning a vahm from TaUe 
4-24. inchida eoly Ibes* portiena of wedand* 
located alasg the hasudoas subataaee 
migratioa path ia tbe area of potential 
contamination, as specified ia sectioa 
4.1A.&1 Jl. Aggregate tesa wetlands by type 
of surface water body, mioepfe donot use th« 
surface waler body type '^mile aixiag aone 
in .quiet flo«ving river." Treat the wetlands 
aggregated wijbiaeach type a{ surface water 
body as separate sensitive snvinmments 
solely for purpose* of apiilylin Table 4-24. 
Estimate die total le^tb of the wetland* 
wlthia each sarface water body type as 
specUied in section 4Jiwt.3JJ. except for aa 
Isolated wetland or for a wetland wben the 
probable point of entry t»*arfiace water ia In 
the wetland, use die perimeter of that portioa 
of the wetUtodaabiect to potentiaT 
contaminatioa (or &e parti(Bi of tbat 
perimetar Ihat ia within die taiget distaoce 
limit) a a t e kagtk AsaigD a s^arate vatoe 
frcos TaUe 4-at for aacb type of sarface 
water body hi ttH watsa^ied. 
; CaktUate dbe potoitial oaDlaralnatioa 
factor valne (SP) for die waleshed as 
follows: . . 

1 m 
SI»«— X ffWj+SJDj) 

10 1=1 

where: 
n 

S, = I S „ 
1=1 

Su=Value(s) assigned from Table 4-23 to 
sensitive environment i in surface water 
body type j . 

n=Number of sensitive environments from 
Table 4-23 subject to potential 
contamination. 

W^=Value assigned from Table 4-24 for 
wetlands along the area of potential 
contamination in surface water body 
type}. 

0,3= Dilution weight from Table 4-13 for 
surface water body type (. 

ni=Number of different surface waler body 
types from Table 4-13 in the watershed 

If SP is less than 1, do not round it to the 
nearest integer; if SP is 1 or mo.-e, round lo 
the nearest integer. Enter this value for the 
pu.enlial contamination factor in Table +-1. 
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4.1.4J.1.4 Calculation of environmental 
threat-targets factor category value. Sum the 
values for the Level 1 concentrations. Level n 
concentrations, and potential contamination 
factors for the watershed. Do not round this 
sum to the nearest integer. Assign this sum as 
the environmental threat-targets factor 
category value for the watershed. Enter this 
value in Tsble 4-1. 

4,1.4.4 Calculation of environmental 
threat score far a watershed Multiply tbe 
environmental threat factor category values 
for likelihood of release, waste 
cfaaracteristics, and targets for the watershed, 
and round the product to the nearest integer. 
Then divide by 82,SO0L Assign die resulting 
value, subject tb a maximum of Bd a* die 
environmental threat score for the watershed. 
Enter this score in Table 4-L 

4.1,9 Calculation of overland/flood 
migration component score for a watershed. 
Sum the scores for the three tbreata.for the 
watershed (that is, drinking water, human 
food diain, and environmoital direats). 
Assign the resulting score, subject to a 
maximum value of lOa a* the surface water 
overland/Oood migration component score 
far die watershed. Enter this score is TaUe 
4-1 . 

4.1.6 Calculation of averlarid/flood 
migration component score. Select the 
bluest sutface water overland/flood 
migration component score frdifr the 
watershedsevalaatetL As^gn this score as 
the surface water ovetlahd/Bdod migration 
component score for the site, subject to a 
maximum score of lOa &iter this score in 
Table4-1. 

4,2 Ground water lo surface water 
migration component Use the groundwater 
(0wface water migration oompiment to 
evaluate surface water threats that result 
from migration of hazardous aubstances from 
a source at the site to sutface water via 
ground water. Evaluate three types of threats 
for this component drinldng water threat 
human food chain threat, and environmental 
threaL 

4.2.1 General considerations. 
4.21.1 Eligible surface waters. Calca\a\e 

ground water to surface watermigration 
component leores only for sarface waters 
(see section 4i)2) for which all the foUowing 
conditions are met: 

• A portion, (rf the surface water is within 1 
mile of one or more sources at the site having 
a containment factw value greate-.- than 0 (see 
section 4.2.2.1JZ). 

• No aquifer discontinuity is established 
between the source and the portion of the 
surfsce water within 1 mile of the source (see 
section 34X1.2.2). However, if hazardous 
Substances have migrated across sn apparent 
disctmtinulty within this 1 mile distance, do 
not coiulder a discontinuily present in 
scoring die site. 

• The top of the uppeijnosl aquifer is at or 
above tbe bottom of the surface water. 

Do not evaluate this component for sites 
consisdng solely of contaminated sediments 
with no identified source. 

42.1.2 Definition ofhazardous Sabstanee 
migratioa path for ground water to surfaee 
Water migration compoiient The hazardoas 
substance migrafioa path includes both Ih* 
ground water segment and the siirfaoe water 
in-water segment that hazardous substances 
would teke as. they migrate away from 
sources at die site: 

• Resbict the ground water segment to' 
inigration via the uppermost aquifer between 
a source andthe siuface water. 

• Begin the aorface water In-water segment 
at the prot»ble point of entry &«m the 
uppermost aquifer to the stirface water, 
tdenti^ the probable point of entay as that 
point of the surface waler that yield* the 
shortest straight-line distance, within the 
aquifer boundary (see section SXt.'LZ], from 
the eourca* at the *ita with a conteliunent 
foctor value greater dian 0 to the surfoca 
water. 

-for livers, continue the In-water 
s e ^ e n t in the direction of flow 
(including any tidal flows) for the 
distance established by the taiget 
distance liciit (see section 4.21.4). 

-For lakes, oceans, coastal tidal waters, 
or Great Lakes,' do not consider flow 
direction. Instead apply tha target 
distance limit B8 an arc. 

-If the in-water segment includes both 
rivers and lake* (or oceans, coastal 
tidal waters, or Great Lakes), apply the 
target^listanoe limit to their combined 
In-water segments. 

Consider a site to be In two or more 
watersheds for diis obmpoiieiit if two or more 
hazardous substance migration paths bom 
the sources at the site do not reach a common 
point within the target ilistance limit. If Ihe 
site is in more than one watershed, define a 
separate hazardous substance migration path 
for each watershed. Evaluate the groimd 
water to surface water migration component 

for each watershed separately at specified In 
section 4.2.13. 

4J11.3 Observed release ofa spedflc 
hazardous substance to surface water in-
water segment Section 4.2.2.1.1 specifies the 
criteria for assigning values to the observed 
release factor for Uie ground water lo siurface 
water migration componenL With regard to 
an Individual hazardous substance, consider 
an observed release of that hazardou* 
substance to be established forthe surface 
water in-water segment of the ground water 
to surface water migration component only 
when the hazardous substance meets the 
criteria both for an observed release both to 
ground water (see section 4^2.2.1.1) and for an 
observed release by chemical analysis to . 
surface water (see section 411.2.1.1). 

If the hazardous substance meets the 
section 4.1 J.1.1 criteria for an observed 
release by chemical analysis to surface water 
but does, not alao meet the criteria far an 
observed release to ground water, do not use 
any sample* of that hazardou* sulMtance 
from the surface water in-water segment In 
evaluating the footers of this component (for 
example, do not use the hazardou* nbslance 
in establishing targets aubject tb actual 
contamination or in determining the level of 
actual contaminaUon for a taiget). 

4JZ.1A Target distance limit Detennine 
the taiget distance limit for each watershed 
as specified in section 4.1.1 A except: do not 
extend the target distanea'Iimit to a sample 
location beyond 15 mites unless at least one 
hazardous substance in a sample from that 
location meets the criteria In section 4.2.L3 
for an observed release to the surface water 
in-water segmenL 

Determine the targets eligible to be 
evaluated for each watershed and establish 
whether these targets are subject to actual or 
potential contamination ea spedfied.in 
section 4.1.1.2, exceiit: do not establish actual 
contamination based on a sample location 
unless at least ixie hazardous substsnce in a 
sample from that location meets the ariteria 
in section 4.2.U for an observed release to 
the surface water in-water segmenL 

4.2.1.5 Evaluation of ground water lo 
surface watermigration component Evaluate 
the drinking water threat human food chain 
threat-and environmental direai for each 
watershed for this component based on three 
factor categories: likelihood of release, waste 
characteristics, and targets. Figure 4-2 
Indicate* die foctors foduded within each 
factor category for each type of threaL. 

Bnum cooc «ae-se-ii 
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t ike l ihoedoi telsMe <U> 

Observed llelsase 
• • • or ,-

Potent ia l t o Release 
• Centafment 
. •Se t Free i p i t a t ten 
• D(p.tli t o Aqui fer . 
• t r ave l l i a s .: 

. D r i i A I n t Ueter 
Waste Chsrscter ls t ies (UC) 

_ ^ .• > . • • ^ 

Tsrjiet (T) 

Toxi c i ty/Mobi l i t y /P*rs Utenee.: 
• .Tox ic i t y ; . ,"-••. .. 

-^inroniie . . ' 
.• Cereinogenie . 
- Aciite •• 

• Hobillty 
-' weter S o i u b l t i t y 
- o i s t r t l i u t l e n Coef f i c ien t ( K ^ 

• PersJstthee 
• M f - l i f e 

l i *za<«us t iss te Ouant i ty ! ... 
•. ls2acdous.£gnstituent Ouenttty. 
• Vaiardous Uss tes t re ta ie i jen t i t y 
• ve i i spo ' . ' 
.• area •. " • • ; : . 

Mcsrcst Intake 
^opu ts t ten ' - ' • • 
• .xeva l I coocsntrst iens • 

.*. l eve l I I .Concentrations 
• . P o t e n t i a l Contaaii ist ion. 
.(tsMirces 

i 

•"lltsiin food Chain'.' . " • • ' . • "| 
llaste dwrscteristics <UC> 

Toxffity/iM^mty/Ferslstenee/ . 
. .f.iMCCMPila.l.lon . . . ' . . 

• Toxicity . . 
• Oirenie 
• Cscclnogenie 

. ' ,- Acute .. . 
. • nob i l i t y ...- .- . ••••' 

•Meter t lo l iA i l i ty 
•-. ftlstritw^oiv Coefficient K A 

•..Persistence. 
. . . . - . : l l * tM l i i l - ,, . 

."•.?'.«0M 

.* tioaccuoulatienl^tentiet ; 
: Hazar:clnis4laste Ouantity 

a 

. Tsraets (T> . . 

rood-Oisfh. IndivMist -
l>opulstlo(«. 
' l e v e l 1 Coi«£«MrsH<ins ' 

-auwiKAi t fChsi i i • - • 

-.>.-Product(sn-: • •• • .--| 
« Level- il-CsHcentreticris? 
- - Ihaan Fried Ctiain 

Production 
• Potent let fknan f«od 

rmmn-food Chain . 
Production 

i ^ — ' • • ' - ' • • ' • ' . . • : — ' - — ' — 

... 

1 

• M u r d o u » Consti tuent Ouant i ty 
• Notardous UastestresBrOusntlty 
• V o t l i M • ' " 
• - A r e * . - . • . . • • • ' . . ^ • 

l'-
1 : 

Envlronnentst 
Waste CharacterieticsfWC) -̂  - • 1erBett"(T>-

j t cpsys tea ' l ox i e i t y /Hob i l v t y / 
j j Pc r svs tenc t / l i eaccm j l a t i on ' 

• Ccosysto* t o x i c i t y . 
• Aniiient Water Oos t i t y 

• C r i t e r i a •. 
- -An t i i en t Aniuatic l i f e ' 

Advi t f i r y ' Concent r a t i bns 
• Mobility ;" 
• Water Solubility 
• Distribution Coefficient (K^) 
Persicttnce 
• HBlf-llfe 

• "«. " f 
4 • Icosysten lioscCuautftion 

Potent ill 
Nuerdous Wtste Ouont i ly 
• Matsrdous Wastestreaa Ouantity 
• NozorOous Conftjtutent Ouentity 
• Wolijue , 
• Area ' • ' ' 

Sensi t ive Environments 
• Level I Cbricentrat'ibns 
• leve l M Concentrst ions 
• ' PoteAtrsI 'CJ>riit<brn«ti<n t|-

f i gu re < - i 
UVtRVlkW or CSOUXD MTER TO SLMIACI WATEI) HI CHAT ION COMPONENT 

.206 



51628 Federal Regictet J .Vol SJw No. .243. / Jriday, OecBiaber 14. 1990 / fiidea Jmd aegafailions 

Determine the ground water to surface 
water migration component, score 1 ^ for a. 
watershed in terms of the factor category 
values as follows: 

X (LRJ{WC3(TJ 
i » l 

SF 

where: 

LSi^Likelihood of release factor categoiy 
. value for IhreatiXlhaiia. drinking atater. 

human Xsod dhaai, a r environmental 
threat). 

WCe=Wastechntacletirtii. 'afat.tPi mleguiy 
« r i u e for threat i 

tfcsTsKg/eis factor category value for threat 1 
SF'<3'Scaling factor. 
TAAe 4-25 oiAlines the specific calciilatian 

juocedure. . 
lifthe alte is In only ime wittcnfaed,«8El^ 

die ground water teamlaueeeaterartgieiBun 
component «oore 'fiw Ihat watershed a s 4 i e 

ground waler to seffaoesnterari^catien 
oemponent score fer-An s i t e . ' 

If toe site is in more than one watershed: 

• Calculate a separate ground water to 
surfoce water migsatiaa cauppawit scoie for 
each Watershed, using likelibeodef aelrase. 
waste characteristics, and tmietsaprdicable 
to each watersheiL 

• Select the highest ground waler t « 
surface water inigration component score 
from the watersheds evaluated and assign it 
as the ground water lo surface water 
migration component score f(»'the site. 

TABLE 4-25.—GROUND WATER TO SURFACE VUAiSBMiGBAriON COMPONENT SCORESHEET 

Factdt categories and f a d o n Msximum 
. vakw Vski* assigned 

Ukemioad of Rsleas* to A « i K * i : 
I . Olisenrad Release , 

Octnidng Water THraai 

2 f>o«nWtoRa leas* : 
' 2a ContainnienL-

2b. Net Prselp«at ion_. .__; . ; . 
2c Oeplti to AquHer 
2d. Travsl 'Tlnie—-.-™ 
2s. Potential lo Releass(|ln**2a[2b^2c>a«B|-

3. UkeOipod o( Release t i ighars^Aias t . M d 4 i l - . 
Wast* CtiHaclsfMloa: 

4. Toxidty/MoWllty/Persiaeoce.__._.: 
S. Hazardous Waste Ouaii t iV-
6. Waste Charicleristica-

Target*: 
7. Nearest Intalte... 
8. Population 

8a. Level I Concentratkm ._.... 
eb. Level II Conoentrafoa*. 
Be Potential Contamination. 
e<t Population (inos 8a 4- Bb + Be) _^ 

B. Raaooroe8.^_ '. '. j 
10. Targets (ines 7 + ' 8 d *- 9). 

Drinking Wai*r ITifaat S c o r e 
11. Drinking Water Tlveat Score ([lines 3 x 6 x 101/82.500. subject ta a maximum ol 100).. 

Human Food Cham Tmaat 
UksRuwd at Release:. 

12 LkeSwod o l Release (same value as Sne 3)._ . 
Wast* Cliarscteflstlea: 

13. Toadty/Mobaty/PorsisleneerBioaecuniulation _ _ : 
14. Hazardous Waste Ouertity _ _ . _ _ 
15. Waste Characteristics , . , 

Targets: 
16. f ood Chain Indnridual 
1?. Population: 

17SL Level I Concentratoas.. 
17b. Level II Concentr<tians! 
17c Potential Human Rood Chain ContaniinaBon . _ 
17dl Population («nss I7» 4- 17b + T7e), _ • 

18 Targets (Lines 16 + 17d) .._. 
Human Food Chaki Threat Scare: 

19. Human Food Chain Threat Score (tSnes 12 x 15 x 181/8^500, subject to a maximsm o l I W ) . 

Envtrorwnental Ttirsat 
Llkeimood of Release: 

20. Ukelihood of Release (seme value as Boe 3) _ _ _, 
W a s u Charscteftstles: 

21 Ecosystem Toxicity/Mot»«y/Persisteoce/Bioaccur7Xilation_ _.. _.._ _ 
22- Haiarijous Wast* QuaiiSt).- _ 
23. Waste Characterisiics ., _ _ .._ 

Tinrpebc 
r4 . Sensitive Environrrtents; 

24a. Level I Concenlratims _ _ 
24b. Level II Concentralons _ _ 
H e Potential Contamination._ _ _ ;_ 
24<l Sensitive EnvironrrwHU # « « 24« - f i?4ti-f 2«c» _.._ 

25. Tirge'.v (value Iron line 2ftd) „ 

SSO 

10 
10 
s 

3S 
SOO 
550 

(a) 
(a) 
too 

SO 

.(b) 
(b) 
(b) 

5 
(b) 

too 

550 

(a) 
(a) 

1.000 

SO 

(b) 
(b) 
lb) 
|b) 
(b» 

too 

550 

(a) 
(a) 

1.000 

(bl 
(bl 
(b) 
(b) 
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TABLE 4-25.—GROUND WATER TO SURFACE WATER MIGRATION CkSMPONEwr SCORESHEET—Continued 

Factor categoiles and factora 

Environmental Threat Score: 
26. Environmenlal Ttweal Score Itl iros 20 x 23 )i 251/82.500. subject to a maximum ol 6 0 ) - .. : .. . .._ _ : 

Ground Water to Surtoc* Water Wgiatlan Component Score lor a WateralMd 

27. Watershed Score' (Ines 11 + 19 + 26. subject to • maximum ol 100) .;. ._; : 

2& Component Score (S J ' (highesl score Irom Une 27 tor «a watersheds evalualsd subject to * maximun of 100) 

* *^J2 |™ /alue assigned 

60 

100 

too 
• 

• MaidmuTi value apples to leasle diaiacteristics categoiy. 
'Maximiim value not applcabto. . 
' 06 not round to nearest integer. 

4.2.2 Drinking water threat Evaluate the 
drinking water threat for eadi .watershed 
based on thre^ facior categories: likelihobfl of 
release, waste cfaarscterifftics, land targets! 

4.2.2.1 Drinking waterihreat-likeh'hoqd of 
releasei. Evaluate the Ukelihood dffUeasa. 
facior caliegory for each watoahed in torms 
Of an observed release factor or a~ potential to 
release factor. 

A2.2.i.-i Observed release. EstahiiAaa 
observed release to the uppermost aquifer as 
specified io'sectioii 9 J . l . If an dblieirvied - ' 
release can be established for the i^ipermosl 
aquifer, assign an observed release factor 
value of 550 to that watershed, enter this 
value in Tiable .4-25.'and proceed to section 
4.2.211,3. If no observed release can be 
established, assign an observed release 
factor value of 0. enter tUs value in Table 

* 4-25, and proceed to section 4,2^:12. -' 
tJi2.l2- Potential lo release-: Eyaiaate 

• potentials release only if ui'Obseryed 
release cannot be established forthe '.- . 

-uppermost aquifer: Calcubte-e pOteatial to 
release value for the ujppermost'aqiiifer as 
specified in.section 34:2 and sections 3.1.2.1 -
through 3.1.2Ji. Assign the potential to release -
value for the uppermost aquifer as the 
potential to release factor value for the 
watershed. Enter this- value ih Table 4^25. 

4.2JLU' Calculation of drinking-water 
Ihreot-likelihoodofrelease'fdctor category 
value. If an observed release Is established 
for the uppermost aquifer. assiga.the -

' observed release factor value oifliSO airthe-
iUtelihood-of release factiv categoiy.value for 
the watershed: Otherwise, assignlhe . 

' potential to leleese factor value as th^ 
likelihood of release factor categoiy 'value for 
the watershed: Enter the value assigned in 
Table 4-25. 

4 2,2.2 Drinking water threat-waste 
cAorecteasit/cs. Evaluate the waste 
characlerietlcs.faclor category for.eacb 
watoshed ba8e<l do two factors: toxicity/ 
mobility/persistence and hazardous waste 
quantity. Evaluate, only tiipsr hazardous 
substaace* available to. m ^ t e from die 
source* at the (ite to'the uppenao^ a.qulfer ' 
(see *cctioii-3.Z).Sttch'haxardous substances 
include: 

• Hazardous substances'that meet the 
criteria focanobsmved release' to ground 
water. . '• • ' i • ' 

*. Allhazardous substances associated 
with a souree that has aground wato'. 
containmentlactbr value greater than 0 (see 
sections 2^2,24.3, and 3,1.2.1). 

4.Z.2X1 Texicity/iBobility/persistence. • 
For each hazardous substance, assign a ' 
toxicity factor valiie, a moWity factor value, 
a persistence factor value, end a cmnbined 
toxicily/mobility/persistence factor value as 
specified in sections 4.2.2.2.1,1 through 
4.2^2,1,4., •• • . 

-4.2^.2.1.1 Toxn;/!}'. Assi^ a toxicity 
factor value to each hazardous substance as 
specified in section 2.4.1.11 ••- : 
- i.Zi.2A2 Mobility, ftasiga a poMnd ' 
water mobiUty factor value to each 
hazardoos substance as spedCed ia section 
3.2.1.2. - . 

42,ZJLtJ3. Persistence. Assiffi a surface . 
water persistence factor value toeach " 

hazardous substanceas.specified in section 
4.1A2.1A 
. 4.2.Z2,1.4. Caladdtion of toxicity/ 
mobility/persistence factor value. Tittt 

. assign each hazardous substance a toxicity/ 
mobility factor value from Table 3-9 (sectioa 
12.1.3), based on di* values assigned to Uie 
hazardous substance for Ibe toxicity and 
mobility factors. TKen assign eadi hazardous 
substence a toxidty/mobility/persistence 

' factor value from Table 4^28, based on the 
.values assigned for the Unddty/mobSily and 
. persistence factors. Use the siAstance with 
the highest toxidty/mobility/. persistence 

. factor yalue for the watershed to sssign the 
.value tojhis factor. Enter this value in Table 
.4-25.-
.' 4.2.^22 Hazardous waste quantity. 
Assign Ibe same factor value for bazmtdous 
waste qiiantiW for the watershed ss would be 
assigned for the uppermost aquifer in section 
34.2. Enter this vakie in Table 4-25. 

42-Z.^9 Calculation of dri.nking water 
• threat-waste, characteristics factor category 
value. Multiply the toxidly/mobility/ 

'. persistence and hazardous waste quantity 
factor values ior the watershed, subject to a 

•maximum product of 1X10*. Based on this 
product assign a valiie from Table 2-7 
(section 2A4.t) to the drinking water, threat-
waste characteristics factor category forthe 
.watershed. Enter this value; in Table'4-25. 
:. 4JZ.23 Drinkiag.waterthreat-targets. 
Evaluate the targeta factor category for eadi 
watershed based on three factors: nearest 
intake, population, and resources. 

'aiuJNa COISE *s«o-s»-M .' 
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TABLE fc-76 
TOnCITY/MOBIHTV/PERSISTEKCE FACTC« VALUES* 

T o x i c l t y / H o l i l i t y 
«='actor Valuo 

10 ,000 
• 

2 . 0 0 0 

i.opo. 

200 
• ( 

] 
w 

• 2 ; 

1 

C .2 

O . l 

0 . 0 2 
1 

0 . 0 1 

O.0d2 

o.eoi 

2 It 1 0 - * 
1 

1 X 10-* 

2 K 10-5 

2 X 10-6 

2 X 10"^ 

2 X 10'® 

2 X 10-9 

0 • 

i.o 

.io.eoo: 

2 ,000 

i.oop 

• • • • « » . • 

J«0 

2J) 

10 

2 

1 

/ 

0 . 2 

0 . ' 

0.1 

I 

)2 

0.«1 

0.-0Q2 

0.1 

2 « 

1 X 

2 X 

2 X 

2 X 

2 X 

2 X 

0 

DDl 

1 0 ^ 

1 0 - * 

10-5 

10"* 

10-7 

10-8 

10-9 

P e r s i s t e n c e 

0.«i 

4 , 0 0 0 

800 

400. 

«0 

40 

« 

4 

0.1 s 

0 . 4 

O.OB 

o.< 54 

O.OOS 

0.<W4 

S IC 

4 X 

a X 

4 X 

8 X 

8 X 

8 X 

8 X 

8 X 

0 

1 0 - * 

1 0 - * 

l f l -5 

1 0 - 5 

10 -6 

10-7 

10-8 

10-9 

10-10 

F a c t o r Va lue 

0 . 0 7 

70(J 

140 

70 

U ' 

? 

l . « 

0 . 7 

0 . 1 4 

0 . 6 7 

0 . 0 1 4 

O.O07 

D.D014 

7 X M - * 

1.4 X 1 0 - * 

7 X 1 0 - 5 

1.4 X 1 0 - 5 

7 X 10"* 

1.4 X 1 0 - * 

1.4 X 10-7 

1.4 X 10-8 

1.4 X 10-9 

1.4 X 1 0 - 1 ° 

0 

0 .0007 

7 

1.4 

0 , 7 

0 . 1 4 

0 . 9 7 

0 . 0 1 4 

0 . 0 0 7 

0 .0014 

7 X W * 

1.4 X 1 0 - * 

7 K 1 0 - 5 

1.4 K 1 0 - ^ 

7 X 10"* 

1.4 X 1 0 - * 

7 X 10-'7 

1.4 X 10 -7 

7 X I D - ' 

1.4 X 10-8 

1.4 X 10-9 

1.4 X 10- ' -° 

1.4 K 10 11 

1.4 X 10-12 -

0 

Do not round Co neares t in teger . 
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For the nearest intake and population 
factors, determine whether the target surface 
water intakes are subject lo actual or 
potential contamination as spedfied in 
section 4.1.1,2. subject to the restrictions 
specified in sections 42.1.3 and 4.2.1.4. 

When the intake Issubject to actual 
contamipation: evaluate 11 using Level I 
concentrations or Level II concentrations. 
Determine which level applies for the Intake 
by comparing the exposiue concenbations 
firom a sample (or comparable samples) to 
healdi-based benchmarks as specified in 
section 4.1.23. ex^eil use only those samples 
iixiffl Ihe surface water in-water segment and 
only those fmzardous substances in such 
samples Aat meet tbe conditions In sections 
4.21 J and 4.2.1.4. 

4.2.23.1 Nearest intake. Assign s value to 
the nearest intake factor as spedfied in 
section 4:1.23.1 with the foUowing 
modiiicaUan. For Uiaintake being evaluated. 

multiply its dilution weight from Table 4-13 
(section 4.1.23.1) by a value selected from 
Table 4-27. Use the resulting product not the 
value from Table 4-13. as die dilution weight 
for the intake for the ground water to surface 
water componenL Do not roand this product 
lo the nearest integer. 

Select the value from Table 4-27 based on 
i n a e ^ OL the angle defined by Ihe sources 
at the site and either die two poUits at the 
intersection of the surface «wter body and 
Ihe 1-mile distance ring of any two other 
point* of the surface water body wiUiln Ihe 1-
mile distance ring, whichever results in the 
largest angle. (See Figure 4-3 fer an example 
of bow lo.delermlneiO.) ff the surface water 
body does not extend.lo Ihe l^raile ring al one 
or both ends, define 9 using the surface 
water endpoint(8) within the.1-mile ring or 
any two other poMs of the surface water 
body within the 1-mlle distance ring. 
wUchp'' <r results In Ihe largest angle. 

TABLE 4-27.—OitunoN WEIGHT 
ADJUSTMENTS 

Angle O (degrees) 

Greater than 0 tt I S -
Greater ttian U to 54 
Greater ttian 54 to SO 
Greater ttian 90 to 126 
Greater ttian 126 to 182. 
Graaler ttiwi 162 to 196 
Giaalsr ttian 196 to 234— 
Greater ttian 234 to 270 
Giaalar ttian 270 to 306_: 
Greater ttwi 306 to 342 
Greater ttian 9«2 to 360 

As
signed 
VSIJO* 

• Do not murid to nearest integer. 

aaxaiQ CODE asse-se-H 

0 
005 
o t 
0.2 
OJ 
04 
0.5 
0.0 
0.7 
08 
0.» 
1.0 
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4 Surf ao* Water 

1 Mile Ring 

FIGURE 4-3 
SAMPLE DETERMINATION OF GROUND WATER 

TO SURFACE WATER ANGLE 

217 

Biamu cooe tsco-so-o 
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TABIE h - U 
TOXICm/MOBlLlTX/PERSISTENCE/BIOACCWIULATlON TKCIGR VALUES* 

T o x i c i t y / 
M o b i l i t y / 
P e r s i s t e n c e 
F a c t o r V a l u e 

1 0 , 0 0 0 

4 , 0 0 0 

2 . 0 0 0 

1 ,000 

800 

700 
• 

400 

200 
• 

140 

100 
• 

80 

' 0 

40 

20 

14 

10 

8 

7 

4 

2 

1.4 
• 

5 0 , 0 0 0 

5 X 10* 

2 X 10* 

1 X 1 0 * 

5 X I p ' 

4 X l o ' 

3 . 5 X l O ' 

2 X l O ' 

1 X l o ' 

7 X 10^ 

5 X 10* 

4 X 10* 

3 . 5 X 10* 

2 X 10* 

1 X 10* 

7 X 105 

5 X 10* 

4 X 105 

3 . 3 X 10^ 

2 X 10^ 

1 X 10^ 

7 X 10* 

B i o a c c u m u l a t l b t i P o t e n t i a l T a c t o 

5 . 0 0 0 

5 X 

2 X 

1 X 

5 X 

4 X 

3 . 5 X 

2 X 

1 X 

7 X 

5 X 

l> X 

3 . 5 X 

2 X 

1 X 

7 X 

5 X 

4 X 

3 . 5 X 

2 X 

1 X 

7,( 

107 

1 0 ' 

107 

10* 

10* 

10* 

1 0 * 

10* 

105 

105 

105 

loV 

105 

105 

10* 

1 0 * 

loV 

10* 

10* 

1 0 * 

300 

500 

5 X 10* 

2 X 10* 

1 X 1 0 * 

5 X l o ' 

4 X l o ' 

3 . 5 X l b * 

2 X l O ' 

1 X l o ' 

7 X 10* 

5 X 10* 

4 X 10* 

3 . 5 X 1 0 * 

2 X 10* 

1 X 1 0 * 

7 , 0 0 0 

5 , 0 0 0 

4 , 0 0 0 

3 . 5 0 0 

2 , 0 0 0 

1 ,000 

700 

50 

5 X 1 0 * 

2 X l O ' 

, 1 X 1 0 * 

5 X 1 0 * 

4 X 1 0 * 

3 . 5 X 1 0 * 

2 X 1 0 * 

1 X 1 0 * 

7 . 0 0 0 

5 , 0 0 0 

4 . 0 0 0 

3 . 5 0 0 

2 . 0 0 0 

1 , 0 0 0 

700 

500 

4 0 0 

3S0 

200 

100 

70 

r V a l u e 

5 

5 X 1 0 * 

2 X l b * 

1 X 10* 

5 . 0 0 0 

4 . 0 0 0 

3 , 5 0 0 

2 . 0 0 0 

1 ,000 

700 

500 

400 

350 

200 

100 

JO 

50 

40 

35 

20 

10 

7 

0 . 5 

5,(300 

2 . 0 0 0 

1 .000 

500 

400 

350 

200 

100 

70 

50 . 

4 0 

35 

20 

10 

7 

5 

4 

3 . 5 

2 

I 

0 . 7 
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TABLE 4-2'8 (Continued) 

T o x i c i t y / 
Mobi l i ty / 

. Peirs'lsterkce 
Factor Valvie 

• • • : i . d , ' ' • • • , ' • 

0.8 

0.7 

0.4 . 

0.2 

0.14 

0 . 1 . 

0.08 

0.07 

0 04 

0.02 

0.014 

0.01 

0.008 

0.007 

y 0.004 .; 

0.002 [ 

0.0014 

0.001 

8 X 10-* 

7 X 10-* 

4 X 10 '* 

50,000. 

5 X .10* 

4 X 10* 

3.5 X 10* 

2 X 10* 

1 X 10* 

7.000 

5.000 

4,000 

3,500 

2,000 

1,000 . 

700 

500 

400 

350 

200 

100 

70 

50 

40 

3 5 • • 

20 

Bioaccumulation Potent:iai T a c t o r Value 

5,000; 500 " 5 0 : . ' ^ , • 5 

5.000 500 . 50 • : 5 ; ;, 

4,000 400 40 ; 'A 

3.500 350 35 ; 3.5 

2.000 200 . 20 2 . 

1.000 ' 100 10 1 

700 70 7 0.7 

500 . 50 - 5 0.5 

400 40 4 0.4 

350 35 3 •; 0 . 3 ; : 

200 20 2 0 . ; 

100 10 1 • 0 . 

70 7 0.7 0.07 

50 5 0.5 0.05 

40 4 0.4 0.04 

35 3.5 0.35 0.035 

20 2 0.2 0.02 -

10 1 0 .1 0.01 

7 0.7 0,07 , 0.007 

5 0 .5 0,05 0.005. 

4 0.4 0.04 0.004 

3.5 0.35 0.035 0.0035 

2 0.2 0.02 - 0.002 

• • • • " • • , • • ' • • • " 

6 . 5 . . ' .I., ' 

0-5 

_ .̂  0 . 4 . .: • . . , ' . ; • 

C.35 / • 

0.2 

: 0 .1 

0.07 

0.05 

0.04 

1 ^ • ° ^ } 

0.02 

6.01 

0.007 

0.005 

. 0.004 

0.0035 

0.002 

,» 01 

7 x 10-* 

5 x 10-* 

4 X 10-* 

3.5 X 10-* 

• -2 X 10-* 

.223 
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TABLE 4-28 (Continued) 

Toxicity/ 
Mobility/ 
Persistence 
Factor Value 

2 X 

1.4 X 

1 X 

8 X 

7 X 

4 X 

2 X 

1.4 X 

8 X 

7 X 

2 X 

1.4 X 

8 X 

7 X 

2 X 

1.4 X 

8 X 

7 X 

2 X 

1.4 X 

10-* 

10-* 

10-* 

10-5 

10-5 

10-5 

10-5 

10-5 

10-6 

10-* 

10-* 

10-* 

10-7 

10-7 

10-7 

10-7 

10-8 

10-8 

10-8 

10-8 

50,000 

• 

10 

7 
-

• 5 ' 

4 

3.5 

2 . . ' • • - . 

1 

0.7 

- 0.4 

0.35 

0.1 

0.07 

0.04 

0.035 

0.01 

0.007 

0.004 

0.0035 

0.001 

7 X 10-* 

Bioaccumulation Potential Factor Value 

5.000 

1 

0.7 

0.5 

0.4 

0.35 

0.2 

0.1 

0,07 

0.04 

0.035 

0.01 

0.007 

0.004 

0.0035 

O.OOl 

7 X 10-* 

4 X 10-* 

3.5 X 10-* 

1 X 10-* 

7 X 10-5 

500 

O.l 

0.07 

0.05 

0.04 

0.035 

0.02 

0.01 

0.007 

- 0.004 

0.0035 

0.001 

7 X 10-* 

4 X 10-* 

3.5 X 10-^ 

1 X 10-* 

7 X 10-5 

4 X 10-5 

3.5 X 10-5 

1 X 10-5 

7 X 10-* 

50 

0.01 

0.007 

0.005 

0.004 

0.0035 

0.002 

0.001 

7 X 10-* 

4 X 10-* 

3.5 X 10-* 

1 X 10-* 

7 X 10-5 

4 X 10-5 

3.5 X 10-5 

1 X 10-5 

7 X 10-* 

4 X 10-* 

3.5 X 10-* 

1 X 10-* 

7 X 10-7 

5 

0.001 

7 X 10-* 

5 X 10-* 

4 X 10-* 

3.5 X 10-* 

2 X 10"* 

1 X 10-* 

7 X 10-5 

4 X 10-5 

3.5 X 10-5 

1 X 10-5 

7 X 10-* 

4 X 10-* 

3.5 X 10-* 

1 X 10-* 

7 X 10-7 

4 X 10-7 

3.5 X 10-7 

1 X 10-7 

7 X 10-8 

0.5 

1 X 10-* 

7 X 10-5 

5 X 10-5 

4 X 10-5 

3.5 X 10-5 

2 X 10-5 

1 X 10-5 

7 X 10-* 

4 X 10-* 

3.5 X 10-* 

1 X 10-* 

7 X 10-7 

4 X 10-7 

3.5 X 10-7 

1 X 10-7 

7 X 10-8 

4 X 10-8 

j.5 X 10-8 

1 X 10-8 

7 X 10-' 

22«» 
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TABLE 4-28 (Concluded) 

Toxicity/ 
Mobility/ 
Persistence 
Factor Value 

8 X 10-' 

2 X 10-* 

1.4 X 10-* 

8 X 10-10 

1.4 X 10-" 

}.4 X 10-11 

1.4 X 10-1^ 

50.000 
• 

4 X 10-* 

1 X 10-* 

7 X 10-5 

4 X 10-5 

7 X 1 0 * 

7 X 10-7 

7 X 10-8 

Bioaccumu 

5.000 

4 X 10-5 

1 X 10-5 

7 X 10-* 

4 X 10-* 

7 X 10^7 

7 X 10-8 

7 X 10-* 

lation Potential Factor 

4 

1 

7 

4 

7 

7 

7 

500 

X 

X 

X 

X 

X 

X 

X 

10-* 

10-* 

10-7 

10-7 

10-8 

10-* 

lo-iP 

50 

4 X 10-7 

1 X 10-^ 

7 X 10-8 

4 X 10-8 

7 X 10-9 

: X 10-10 

7 X 10-11 

Value 

5 

X 10-8 

X 10-8 

X 10-* 

X 10-* 

X 10-10 

X 10-11 

X 10-12 

-.-— 
0.5 

X 

X 

X 

X 

X 

X 

>; 

10-* 

10-9 

10-10 

10-10 

10-11 

10-12 

10-13 

^Do not round t ^ n e a r e s t i n t e g e r . 
Biu.M(i COOE tsse-«o-c 
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42232 A)^o</OA. Evaluate the 
populatioo tadtor for tbe watershed based oa 
thiee Cactors: Level looooentiatiOBS, Level 0 
concentrations, and poteatiai GODtamination. 
Oeteimine whidt factor applies to an intake 
as spedfied in sectioa 4.ZZ3LDetenaine the 
populatioa to be counted fia'thatlatake as 

\ specified hi tection 4.1.2.3Z using the target 
distance limits in secUon 4.2.1.4 and file 
hazardoos sabstanee migration patti in 
sectioa 4,2.1£ 

42.2.3.2.1 Level I concentrations. Assign a 
vahie lo ibia factor'as speeded in section 
4.1,23.21. • 

4.2.2JX2 l,emineoaoeotratlon».'Aastga 
a vahM to tfib tetor a* pacified in aecUao 
4.1.2J.Z3, 

4.ZXiZi nitaatialcoatamiiiatiott: Fer 
each ̂ pUeabb trpeofsutCaoe water boij^ in 
TaW*4-M. d a t e m i i i e ^ diliitfoiMveigbted 
populalioa vatoe as specified ia sectioa 
4.12,S3A Selact the appropriate dUutioa 
weight adjuiHinfiltiralua bom Table 4-27 as 
spedfied in aeotioa 4X2.3X 

Calcolata tbe value tor tbe potential 
contamiaatioii Esctor (PQ for the water^ed 
as follows: 

A n 
P C — I W, 

10 i o l 

where: , 
AsDilntion w e i ^ adjustment vahie from 

Table 4-27. 
W,s=OitatioiMvtigJited popolation from Table 

4 - l 4 t e smfaoe water body tjrpe L 
n^Nofflber of different s s&ce water body 

types in the watershed. 
If PC is less ftan 1, do not round it to the 

nesRst integen if PC is 1 oreaoR, tmnd to 
the nearest biiteger. Enter die vah» fai TaUe 
4-2& 

4.2.2.3.24 Calcahtioo of poptdation factor 
RrftML Sam Ifae fsctor Tahes f » Level I 
concentiatians, Level II ooooentrationa, and 
potential contamination. Do not lound this 

siua to Ihe nearest integer. Assign this sun as 
the pt^Nilatian bctor value for me watershed. 
Enter tiiis vahie in Table 4-2S. 

4.2£3 J ; AscMiRaeSL Assign a value to the 
resources factor as specified hi sectioa 
4.1iSJ. 

4X2.3.4 Calcrdittioa ef drinking water 
threat-taigels factor eat^ary r a l ^ Sam the 
neaiest fartike, populaHon, md resouioes 
factor valaes for fte watenhed. Do not round 
this sum to the nearest hiteger. Assi^B this 
sum aa die difaddng water mreat-targets 
factor categoiy valoe for the watcrsbed Enter 
this value In Table 4 -« . 

4J.2A Cakalatipnefdriaking water 
threat score for a watenhed Multiply die 
drinking water direat bctor categoqr values -
for Uk^hood ofrelease,waste 
characteristics, and targeta for Ae watershed, 
and rtMHid Ae product to the nearest iateger. 
Then divide by ttJSqa Asslfalheiesuldng 
vahie, subject to a maidaiiUB of UXX aa the 
drinking water threat score totAe 
watershed. Enter this score in Table 4-25, 

4.2.3 Human food dqin threat Evaluate 
the human food cfaaih threat for S'watarshed 
based oa diree factor, categories: likelihood <rf 
release, waste characteristlca. and taigets. 

4.2JL1 Huoum food chain threat-
likelihood of releasei Asaipi the. same 
lilcelihood M release factor categoty value for 
the human bod chain threat for the 
waterahed aa woold be assigaed in section 
4X2.1.3 for die drinking water ttueat JEnter 
this vabe in Table 4^25. 

4 732 Hiimanfimdchain threat-waste 
chcaacteristics. Evaluate the waste 
characteristics foctor category for each 
watershed based oo two foctors: toxicity/ 
mobiiity/pasistence/bioaocumulati(» «ad 
haaardooa waste quuitily. 

4 2 3 7 1 Tmdcity/niobiUty/peraistertce/ 
bioaceamuUttiorL. Evaluate aU those 
hazardous sobatances dibble to be 
evahiated tot toxidty/nioUlity/pMsistence in 
the ifainkbig water threat for die watershed 
(see section 4X2.2.1). 

4X3XL1 Toxicity. Assign a toxicity 
factor vahie to each hazardous substance aa 
specified bi sectioa Z<4.X.X. 

4X32.12 MobiUty. Assign a ground 
water mobility foctor value to each 
hazardoas substanoe as specified for the 
drinUng water threat (see section 4X2.2.1.2). 

4X3X1.3 Persistence. Assign a surface 
water persistenoe foctor valoe to each 
bazardoui Substance a t specified for the 
drinking water threat (see section 4X2.il3). 
except use die predominant Water categoiy 
(that is. lakes: or tiveis, oceans, coastal tidal 
waters, or Great Lakes) between the p n ^ b l e 
point of eatiy and die nearest fisheiy (aot the 
nearest drinking water or resources intake) 
along flie hazardous substance migration 
path lor die waterahed to detemine which 
portion of Table 4-10 to use. Determine the 
predominant water categoiy based on 
distance as specified in aeclioa 4JXX1X 

4X3X1,4 BloaoeumulatioB poteatiaL-
Assign a bioaoctannbtion potential factor 
value to each hazardous substance as 
specified hi section 4 .1XtU. 

4 2.1218 Cakiulatioa ^toxicity/ 
mobility/persistertce/bioaoanoulation 
/facbir vo/iML Assign each hacardous, 
substance a toxtdty/iaobility factor value 
from Table 3-B (sectiim 3X1-3), based o i the 
values assigned to the hazaidous substance 
for the toxidty aad moUlity foctois. Then 
aasi^i eadi fcazardont aidntanee a toxidty/ 
mobility/persisteace foctor value from Table 
4-2& based on the valaes assigned for the 
loxidty/mobility and podstenoe factors. 
Then assign eadi faazardooa substance a 
toxidty/mobility/pesaisteiice/ 
bioaccmaulatioo foctor value bom Table 
4-2a Use the substance with the highest 
toxidty/mobility/persistence/ 
bioacciuBulatton foctor vafaw for Ihe 
watershed to assiga die vahie to this fodor 
for the watershed. Enter this value in Table 
4-25. 
BauNB cooe mo-siMi 
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4X3X2 Hazardous waste quantity. 
Assign Ihe same factor value for hazardous 
waste quantity for the watershed aa would be 
assigned in section 4X2.2.2 for the drinking 
water threat Enter this value in Table 4-Z5. 

4X3X3 Calculation of human food chain 
threat-waste characteristics factor category 
value. For the hazardous substance seleded 
for the. wateished in section 4X3X1X use lu 
loxidty/mobility/persistence factor value 
and bioaccumulation potential fador valne 
as foUows to sssign a value to the Waste 
chanderisttcs fador category. Tirtl multiply 
the toxidty/mobility/perMstenbe fador value 
and die hazardous waste Quandty fador 
value for die Watershed, subject to a' ' 
maximum prpidud of t>ci6*. Then multiply 
this produd by the bioaccumiilatton potendal 
fodor value for tlds hazardous substance, 
subfed to a msximum produd of 1X10". 
Based on this aecond prpdnCt assign ii^alne 
fromTibie 2-7 fseclion2;4:8.1)-lixtba hnhwn 
food chain threat-waste chaTactitfistics fiador 
categoiy for the watershed. &iter this value 
inTable4-2S. 

4X3J. Human food chain threet-tdr^oL 
Evaluate two taiget foctors for dw watoshed: . 
fbod chaiji individual and pi^ulatfcnu 

Fot bodi factorai delermiise whether the' 
taiget fisheriea are subject to Level I 
coDcentratiohs, Level II concehtiatiaiis, or 
potential human food chaineonlainination. 
Detennine which appliaaio each Bshoy (or 
poftion ofa fisheiy) as specified in sedion 

' 4.iX3,''nibject to die restrictions specified in 
' sectibi^ 4X1J Slid 4X14. . •' ' ' 

4XX3.1. Food chain indSvidtiaLtas\^ a.' .. 
vahie to tbe food chailn.indivldual fedor as 

. specified in sedion4.t.3.3.1 with the 
foUowingrinodificatibh. When a diction 
weight is iised. multiply the anpropriata ' 
dilution weight &om Table 4 -13% the 
ac^ustment valiie tdected from Table 4-27. 
as qiecffied in tection 4XX3.t. Use the . 
resiijting product not the Value from Table 
4-13, as the dilution wei^ t in assigning die 
factor value. Do not round this produd to the 
nearest iiiteger. Enter the value assigned i n ' 
Table 4^25. 

4X34.i. Aipu/ot/on. Evaluate the ̂  
population fador for the watershed liiased on 
three factors: Level I conceabatibns. Level Q 
coDcehtfations, and potential human food 
chain contamination. Determine which of 
these fadors is to be applied to each fishery 
es specified in aection 4X3X 

4X3.3X1 Level I concentrations. Assign a 
value to this fodor as specified in section 
4.1 J.3X1. Enter diis value in Table 4-25. 

4X3.3.2.2 Level II concentrations. Assign 
a value to this fador as spedfied in section 
4.1.3.3.2.2: Enter Uiis value In Table 4-25. 

4X3J.2J Potential human food chain 
contamination. Assign a value to this fador 
as specified In section 4.1.3JX3 widi the 
following aiodification. Foreach fishery being 
evaluated, multiply Ihe appropriate diludon 
weight for that fisheiy fiom-Table 4-13 by the 
adjustment value selected from Table 4-27, -
as specified in section 4X2,3.1. Use tha 
resulUng product nol the value bom Table 
4-13, as the diludon weight lor the fisheiy. Do 
not round this-product to the nearest Integer. 
Enter the value assigned in Table 4-25. 

4X3 JX4 Calculatioo of population factor 
vo/ue. Suin the fador valurt for Level 1 
concentrations. Level tfconcentradoiw, and 
potendal human food chainoeotomination 
for the watershed. Do not round diia sum to 
die nearest biteger. Assign this sum as die 
popidaUflin factor value.fdr'Ae watersbfed. 
Enter dUt value In Tablie 4-2S.' 

4X3.34 Calculap'ori of huriUih food chain 
threatrtargets factor c ia t^ ry valae. Sum the 
food.chain iiuUvidual and population factor, 
values for tha watn^ied. Do not round this . 
sum to die nearest i a t e ^ . Assign diit Suni aii 
the human food chtin thieat^taigets factor ' .] ' 
categoiy vdiie'for die watershed: Enter'ddii ° 
value in Table 4-25. 
''4X3.< X>ilculatioiiof-hutimi food chain -
threat score for a watershed Multiply die 
human food chain threat foctor categbry 
values for likelihood of release, waste ' '' 
charadeiistiea, and targeta.for-the watershed. -
and lound'theprodud fo'lhe neareat faiteger. 
Then divide by^2,50ft Assiga die resulting ' 
value, subjed to a maidmura of 100, as the 
human food chain direat score for the -
watershed. Enter diisaoore to Table *-2S. 

424 Envirbrunentat threot Bvahiate^w 
environmental threat for tbe-watersbed based 
on three fador categmies: likeUhood of . 
release, >vaste characteristka, and taiseta. 
. 4X4.1 Rrivirorurieiital threat-likeUhood of 
release. Assign ihe aaine likelihood of release 
fodor categoiy value for die enyiifBimental 
threat for £ e watershed as would be^ 
assigned in section 4X2.1.3 for the drinking 
water threat Enter this .value hi TaUe 4-25. . 

4X4X. Envirpnrhentdl threai-wdste 
cAoracterlsi/cs. Evaluate the waste ; ' 
characteriStiGS fador categoiy for each 
watershed based on two fadors: ecosystem 
toxidty/mobility/persistence/ ' 
bioa'ccunmlation and hazardooa waste 
quantity. -

4X4X1 Ecosystem toxicity/mobility/ • 
persistence/bioaccumulation. Evahiate all ' 

those hazardous substances eligible lobe 
evaluated for toxidty/mobility/persistence in 
the drinking water threat for the watershed 
(see section 4.2.2.2.1). 

4X4X1.1 Ecosystem toxicity. Assign an 
ecosystem toxidty fador value to each 
haziaidous substance as spedfied hi section 
4.1.4X1.1. 

4X4X1.2 Mobility. Assign a gionnd 
water mobility factor value to each 
hazardous substance as spedfied in section 
4X2.2.1.2 for tbe drinking water threat 

4X4X13 Persistence. Assign a snrface 
water persistence fador value to each 
hazardous substance.es spedfied in section 
4.2X2.1.3 for die drinking water dueat 
except use die predondnani water categoiy 
(that is. lakes: or rivers, oceans, coastal tidal 
wateis, or Great Lakes) between die probable 
point of entry and die nearest sensitiya 
environment (not die nearest arinUng water 
or resources intake) along the hazardous 
substance migration path for the watershed 
to detennine whidi portion bf Table 4-10 to 
iise. betemun'e the predominant water.' 
categoty based oa distance as spedified bi 
sedion 4.1XX1X 

4X4X1.4 .£<cosys<ein6/oocciiatu/oi:/oji 
potentiaL Assign an ecosystem 
bioatxnunulatipn potentitJ fodor value to 
each hazardous substance as spedfied In 
sectian 4.1.4X1X 

42.42i:i Calculation of ecosystem 
taxicity/mobihty/persistenoe/. 
biixtccuBiulation facior yahe.-Aa^ffxeatii • 
hazardous substance an ecosystem toxldty/ 
nobility factor value from Table 3-S (section 
3X13). based on the vahies assigned to the 
hazaidoos substance for die eoosyston . 
toxidty and mobility fadoiifc Then assign 
eiach hazardous subalanoe an ecosystem 
toxicity/mobility/persistenoe fader value 

. from Table 4-29, biased oh die values 
assigned forthe ecosyst«n loxidty/mobility 
and persistenoe fodors: Then assign each -
hazaidous substance an ecosyetem toxidty/ 
mbbility/persisteiice/bioaccumulation factor 
vali^ from Table 4 - ^ based on the values 
assigned for the e<x»ystem toxidty/niobiHty/ 
persititence and ecosystem hioaOcumulation 
potential factors. Seled'tbe substance with 
the highest ecosystem toxidty/mobaity/ 

.. posistence/bioaccumulaUon fador value for 
the watershed and use It to assign the value 
lo this fador for the watershed. Enter this 
value-in Table 4-25. 
BniNM cooe ««o-so-«i 

http://substance.es
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TABLE 4-29 
ECOSYSTEM TOXIClTY/KOBILmf/PERSISTENCE FACTOR VALUES* 

Ecosystem 
Toxicity/Mobility 
Factor Value 

10,000 

2.000 

1,000 

200 

100 

20 

10 

2 

1 

0.2 

0.1 

0.02 

0.01 

0.002 1 

0.001 

2 X IO-'' 

1 X 10-* 

2 X 10-5 

2 X 10-^ 

2 X 10-' 

2 X 10-8 

2 X 10-' 

0 

1 

10 

2 

1 

.0 

,000 

.000 ; 

.000 

200 

100 

20 

10 

2 

1 

0.2 

0.1 

0.02 

0.01 

0.002 

0.001 

2 >: 10-* 

1 X 10-* 

2 X 10-5 

2 X 10"^ 

2 X 10-7 

2 X 10-8 

2 X 10"' 

0 

Persistence 

0.4 

4.000 

800 

400 

80 

40 

8 

4 

0.8 

0.4 

0.08 

0.04 

0.008 

0.004 

8 X 

4 X 

8 X 

4 X 

8 X 

8 X 

8 X 

8 X 

8 X 

0 

10-

10-

10-

10 

10 

10 

10 

10 

10 

4 

4 

5 

•5 

-6 

-7 

-8 

•9 

•10 

Factor Value 

0.07 

700 

140 

70 

14 

7 

1.4 

0.7 

0.14 

0.07 

0.014 

0.007 

0.0014 

7 X 

1.4 X 

7 X 

1.4 X 

7 X 

1.4 X 

1.4 X 

1.4 X 

1.4 X 

1.4 X 

0 

10-* 

10-* 

10-5 

10-5 

10-' 

10-6 

10-' 

10-8 

10-' 

10-10 

0.0007 

7 

1.4 

0.7 

0.14 

0.07 

0.014 

0.007 

0.0014 

7 X 10-* 

1.4 X 10-* 

7 X 10-5 

1.4 X 10-5 

7 X 10-* 

1.4 X 10-* 

7 X 10-'' 

1.4 X 10-7 

7 X 10-8 

1.4 X 10-8 

1.4 X 10-' 

1.4 X 10-10 

1.4 X IQ-ll 

1.4 X 10-1-2 

0 
_L 

*Do not round to nearest integer. 
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. -TABLE-4-30. 
ECOSYSTEM TOXiCltY/MOBlLlTy/PERSlSTPCE/BiOACCUMUlATlON FACTOR VALUES*: 

Ecosystem ; 
Tox ic i t y / ; 
Mobi l i ty / ! 
Pe r s i s t ence . 
Factor Vaiue 

10,000 

4.000 

2.000 

i.oop 

800 . 

.700 : 

400 ;' 

200 

. • - ; i ^o . . - . : • 

: . 106 .::'•' :i-

... 80 . . 

; • ' • ; ' 7 0 - v . 

. 4 ' ' . . . . , • . 

- 2 0 

1* 

10 

• • « \ . . ' 

' • " . 7 ' .' -

• 4 

" : ' 2 • 

• 1;4:, 

•:.::.- --Ecosystem. Bioacc.uoulatlon P o t e n t i a l ; Factor . Value 

. :5̂ >%?P 

5 X 10^ 

2 X 108 

1 X 108 

5 X 10^ 

4 X 10^ 

3.5 X l O ' -

2 x ' lo ' . 

- 1 X l O ' 

;.,'.-7;x^io*; 

":v'.'5.-x.::10*'. 

: 4 X -10*. 

3.5 X 10* 

2 X 10* 

U X 10* 

7 X io5 

. >:X 10? 

4 X 105 

3 .5 X 105 

2 X 105 

, " l 5c 105 

- 7 X 10* 

5.000 ' 

5 X 107 

2 X l O ' [• 

1 X l o ' 

5 X lOf 

4 X 10* 

3.5 X 10* 

. 2 x; io/ 

, : 7 X 10? 

.5 X 105 

4 X 105, 

3.5 x 10* -:; 

2 'x 1 0 5 " ^ 

1 X 105 

7 X 10* 

5 X 10* 

: , 4 X 10* 

- 3.5 X 10* 

2 X 10* 

, 1 X 1?.^ ' 

7,000 

500 

5 X 10* 

2 X 10* 

1 X 10* 

5 X 1 6 ' 

4 X 105 

3.5 X l O ' 

2 X 10* 

i X 10* 

7 X 10*. 

5 X 10* 

•A..X lo'* 

3.5 X 10* 

~ 2 X 10* 

1 X 10* 

7,000 

5.000 

4,000 

3.500 

2.000 

l.GOO 

700 

50 

5 X l O ' 

2 X IO* 

1 X 10* 

5 X 10* 

4 X 10* 

3.5 X 10* 

2 X 10* 

i X 10* 

7.<>?0 

. 5.000 

•' 4.000 

. 3.5.00 

2.000 

1,000 

700 

50O 

400 

350 

200 

100' 

70 

- -

5 X 10* 

2 X 10* 

1 X 10* 

5.000 

4,000 

3.500 

2,000 

;' i.obo 

700 

500 

- 400 

350 

200 

100 

70 

' 50 ' 

40 

35 

20 

10 

7 

0 .5 

5,000 

2^000 

1.000 

SOO 

400 

"350 

200 

100 

•70.-

•50-

- : 40 

i 3 5 

- ; 2 0 

10 y 

' - ':' 7 

; • ' 5 •• 

; • . 4 

; . . • 3-.i> 

2 

. i 

0-7 

232 
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TABLE 4-30 (Continued) 

Ecosyst:em 
Toxicity/ 
Mobility/ 
Persistence 
Factor Value 

1.0 

0.8 

0.7 

0.4 

0.2 

Q.14 

0.1 

0.08 

0.07 

0.04 

0.02 

0.014 

0.01 

0.008 

0.007 

0.004 

0.002 

0.0014 

O.OOl 

8 X 10-'* 

7 X 10-* 

4 X 10-* 

Esosystem Bioaccumulation 

50.000 • 5.000 500 

5 x 1 0 * 5.000 500 

4 X 10* 4,000 400 

3.5 X 10* 3.500 350 

2 X 10* 2.000 200 

1 X 10* 1,000 100 

7,000 700 .70 

5,000 500 50 

4.000 400 40 
• 

3,500 350 35 

2,000 200 20 

1.000 .. 100 , 10 

700 70 7 

500 50 5 

400 40 4 

350 35 3.5 

200 . 20 2 

100 10 1 

70 7 0.7 

50 5 0.5 

40 4 0.4 

35 3.5 . 0.35 

20 2 0.2 

Potential Factor Value 

50 5 

50 5 

40 4 

35 3.5 

20 2 

lo 1 

7 0.7 

5 0,5 

4 0.4 

3.5 0.35 

2 0.2 . ; 

1 .0.1 

0.7 0.07 

0.5 0.05 

0.4 0.04 

0.35 0.035 

0.2 0.02 

0.; 0.01 

0.07 0.007 

0.05 0.005 ~ 

0.04 0.004 

0.035 0.0035 3 

0.02 0.002 

\ 

0.5 

0.5 

0.4 

0.35 , 

0.2 

0.1 

0.07 

0.05 

0.04 

0.035 -

0.02 

0.01 

0.007 

0.005 

0.004 

0.0035 

0.002 

O.OOl 

7 X 10-* 

5 X 10-* 

4 X 10-* 

.5 X 10-* 

2 X 10-* 

/33 
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TABLE 4-20 (Continued) 

E c o s y s t e m , 
T o x i c i t y / 
M o b i l i t y / 
P e r s i s t e n c e 
F a c t o r V a l u e 

2 X 1 0 - * 

1 . 4 x 1 0 " * 

1 X 1 0 ' * 

8 X 1 0 - 5 

7 X 1 0 - 5 

4 X 1 0 - 5 

2 X 1 0 - 5 

1 . 4 X 10-5 

8 X 10"* 

7 X 1 0 - * 

2 X 1 0 - * 

1 . 4 X 1 0 * 

8 X 10-7 

7 X 10 -7 

2 X 10-7 

1 h >:' 10 -7 

8 X 1 0 - 8 

7 X 10-8 

2 X 10"8 

1 . 4 X 10-8 

5 0 , 0 0 0 

10 

7 

5 

4 

3 . 5 

2 

1 

0 . 7 

0 . 4 

- 0 . 3 5 

0 . 1 

0 . 0 7 

0 . 0 4 

0 . 0 3 5 

0 . 0 1 

0 . 0 0 7 

0 . 0 0 4 

0 . 0 0 3 5 

0 . 0 0 1 

7 X 1 0 - * 

E c o s y s t e m B l o a c c u n u l a t i o n 

5 , 0 0 0 

1 

0 . 7 

0 . 5 

0 4 

0 . 3 5 

0 . 2 

0 . 1 

0 . 0 7 

0 . 0 4 

0 . 0 3 5 

0 . 0 1 

0 . 0 0 7 

0 . 0 0 4 

0 . 0 0 3 5 

0 0 « 

7 N 1 0 - * 

4 X 1 0 " * 

3 5 >; 1 0 - * 

1 >: 1 0 - * 

7 X 1 0 " ^ 

3 

3 

500 

0 . 1 

0 . 0 7 

0 . 0 5 

0 . 0 4 

0 . 0 3 5 

0 . 0 2 

0 . 0 1 , 

0 . 0 0 7 

8 . 0 0 4 

0 . 0 0 3 5 

O.OOi 

7 X 1 0 - * 

4 X 1 0 - * 

. 5 X 1 0 - * 

1 X 1 0 - * 

7 y 1 0 - 5 

4 X 1 0 - 5 

.5 X 1 0 - 5 

1 >- 1 0 - 5 

/ X l e - * 

P o t e n t i a l F a c t o r V a l u e 

50 

0 . 0 1 

0 . 0 0 7 

0 . 0 0 5 

0 . 0 0 4 

0 0035 

0 . 0 0 2 

0 . 0 0 1 

7 X 1 0 - * 

4 X 1 0 - * 

3 , 5 X 1 0 - * 

1 X 1 0 - * 

7 X 1 0 - 5 

4 X 1 0 - 5 

3 . 5 X 1 0 - 5 

1 X 1 0 - 5 

7 X 1 0 - * 

4 X 1 0 - * 

3 . 5 X 1 0 - * 

1 X 1 0 - * 

; X 1 0 - 7 

e ) 

0 . 0 0 1 

7 X 

5 X 

4 X 

3 . 5 X 

2 X 

1 X 

7 X 

4 x̂  

3 . 5 X 

1 X 

7 X 

4 X 

3 . 5 X 

1 X 

7 X 

4 X 

3 . 5 X 

1 X 

/ X 

1 0 - * 

1 0 - * 

1 0 - * 

1 0 - * 

1 0 - * 

1 0 - * 

1 0 - 5 

1 0 - 5 

1 0 - 5 

1 0 - 5 

1 0 - * 

1 0 - * 

1 0 - * 

1 0 - * 

1 0 - 7 

1 0 - 7 

1 0 - 7 

1 0 - 7 

1 0 - 8 

-

3 

3 

3 

3 

0 . 5 

1 X 1 0 - * 

7 X 1 0 - 5 

5 X 10"? 

4 X 1 0 - 5 

5 X 10-5 

2 X 1 0 - 5 

1 X 1 8 - 5 

7 X 1 0 * 

4 X 1 0 - * 

5 X 1 0 - * 

1 X 1 0 - * 

7 X 1 0 - 7 

4 X 10-7 

5 X 10-7 

1 X 10-7 

7 y. 1 0 - 8 

4 X 1 0 - 8 

. 5 X 10-8 

1 X 10-8 

7 -x 10-9 

I'ii^ 
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TABLE 4-30 (Concluded) 

Ecosystem > 
T o x i c i t y / 
K o b i l l t y / 
P e r s i s t e n c e 
Factor Value 

Ecosystem Bioaccuaiulat ion P o t e n t i a l Fac to r Value 

50.000 5,000 500 50 0 .5 

8 X 1 0 - ' 

2 X 1 0 - ' 

1.4 X 10-* 

8 X 10-l-<* 

1.4 X 10-1^0 

1 4 X 10-11-

1 4 X 10 -12 

4 X 10-* 4 X 10-* 4 X 1 0 - * 4 X 1 0 - ' 4 x Ifl-* 4 x 1 0 " ' 

1 X 10-* I X 10-5 I X ^0-6 I X 10-7 1 X 10-8 1 x 1 0 " ' 

7 x 10"* 7 X 10-* 7 X 1 0 " ' 7 X IO '* 7 x 1 0 " ' 7 x lO'l*' 

4 X 10"* 4 X 10-* 4 X 10-7 4 X 10-8 4 x I Q - ' 4 x lO'^** 

7 X 10-* 7 X 10-7 7 ^ iQ-8 J 3, 10-9 7 ^ j g - lO 4 , J Q . ! ! 

7 X 10-7 7 ^ 10-a 7 j( 10-9 7 X 10-10 7 X 10-11 7 X 10-1-2 

7 X 10-? 7 X 1 0 - ' 7 X 10-10 7 ^ 10-11 7 X 10-12 7 ^ io -13 

0 0 0 0 0 0 

'Oo not round to nearest integer. 

ciuiiiG cooe esGo-so-c 
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4.2.4.2.2 Hazardous waste quantity. 
Assign the seme factor value for hazardous 
waste quantity for Ihe watershed as would be 
Bssigneid in section 4.2.2.2.2 for the drinking 
water threat. Enter this value ia Table 4-2S. 

4.2.4.2.3 Calculation of environmental 
threat-waste characteristics factor category 
value. For the hazardous substance selected 
for the watershed in section 4.2.4.2.1.5, use its 
ecosystem toxidty/mobility/persistence 
factor value and ecosystem bioaccomulation 
potential factor value as follows to assign a 
value to the waste characteristics factor 
category. First, multiply the ecosystem 
toxidty/mobility/persistence factor value 
and the hazardous waste quantity factor 
value for the wateiished. subjeirt to a 
maximum product of 1 x 10*. Then multiply 
this product by the ecosystem 
bioaccumulatian potential factor value for 
this hazardous suostance. subject to a 
maxinium product of 1X10". Based on this 
product assign a value from Table 2-7 
(section Z.4J.1) to the environmental threat-
waste characteristics categoiy for the 
watershed. Enter the value in Table 4-25. 

4.2.4.3 Environmenlai threat-targets. 
Evaluate the efnvironoiental threat-targets 
factor category for a watershed nsing one 
factor sensitive environmenta, 

4.2.4.3.1 Sensitive envizorunents. Evaluate 
sensitive environments for the watershed 
based on three factors: Level I 
concentraUons, Level n concentratioiis, and 
potential contamination. Oeteimine which 
applies to each sensitive environment as 
specified in section 4.1.4.3.1, except use only 
those samples &om the surface water in-
water segment and only those hazardous 
substances in such samples that meet the 
conditions in sections 42.\Ji and 42.1A. 

4J!.4.3.1.1 Level I concentrations. Assign a 
value to this factor as specified in section 
4.1.4.3.1.1. Enter this value in Table 4-25. 

4.2.4.3.1.2 Level II concentrations, fissign 
a value to this factor as specified in section 
4.1.4 J.1.2. Enter this value in Table 4-25. 

4.2.4.3.1.3 Potential contaminatioiL fiBtiga 
a value to this factor as specified in section 

4.1.4.3.1 J with the foUowing modification. 
Multiply the appropriate dilution weight from 
Table 4-13 for the sensitive environments in 
each type of.surface water body by the 
adjustment value selected from Table 4-27, 
as spedfied in section 4.2.2.3.1. Use the 
resulting product not the value from Table 
4-13, as the dilution weight for the sensitive 
environments in Ihat type of surface water 
body. Oo not round this product to the 
nearest integer. Enter the value assigned in 
Table 4-2S. 

4.2.4.3.1.4 Calculation of environmental 
threat-targets-factor category value. Sum the 
values for Level I concentrations. Level II 
concentratioiia, and potential contamination 
for the watershed. .Oo not ronnd this sum to 
the nearest integer. Assign this sum as the 
environmental threat targets factor category 
value for the watershed. Enter this value in 
Table 4-2S. 

4.2.4.4 Calculation of environmental 
threat score for a watershed. Multiply the 
environmental Ihteat factor category values 
for Ukelihood of release, waste 
characteristics, and taigets forthe watershed, 
and round the product to the nearest integer. 
Theh divide by 82,500. Assign the resulting 
value, subject to a maximum of 60, as the 
environmental threat score for the watershed. 
Enter this score in Table 4-25. 

4X5 Calculation of ground water lo 
surface watermigration component scare for 
a watershed. Sum the scores for the three 
threats for the watershed (that is, drinking 
water, human food chain, and enviromnental 
threats). Assign the resulting score, subject to 
a maximum value of 100. as the ground water 
to surface water migration component score 
for the watershed. Enter this score in Table 
4-2S. 

42.6 Calculation of ground water to 
surface water migration component score. 
Select the highest ground water to surface 
water migratioo component score from the 
watersheds evaluated. Assign this score as 
the ground water to surface water migration 
component score for the site, subject lo a 

maximum score of 100. Enter this score in 
Table 4-25. 

4J Calculation of surface water 
migration pathway score. Determine the 
suriface waler migration pathway score as 
follows: 

* If only one of the two surface water 
migration components (overland/llood or 
ground water lo surface waler) is scored, 
assign the score of that component as the 
surface water migration palhway score. 

• If both components are scored, select the 
higher of the two component scores from 
sections 4.1.6 and 4.2.& Assign that score as 
the surface water migration pathway score. 

£0 Soil Exposure Pathway 
Evaluate the soil exposure pathway based 

on two threats: Resident population threat 
and nearby population threat Evaluate both 
threats based on three factor categories: 
LikeUhood of exposure, waste characteriaUes. 
and targets. Figine S-l indicates the factors 
induded within each factor category for each 
type of threat 

Determine the soil exposure pathway scote 
(Sa)in terms of the factor category values as 
follows: 

8.=. 

2 (LEi)(WCO(TJ 
i = l 

SF 

where: 
LE,=Likelihood of exposure factor category 

value for threat i (that is, resident 
population threat or nearby population 
threat). 

WCi=Waste characteristics factor categoiy 
value for threat i. 

T|=Targels factor categoiy value for threat i. 
SF^Scahng factor. 

Table S-l outlines the spedfic calculation 
procedure. 
eiaiNO COOE ssee-so-n 



Likelihood of Exposure (LE) Wasce CharacCerisClcs (WC) Targets (T) 

Resident: 
Population 

Observed ContaDlnaClon 
Area with Resident 
Targets 

Toxicity 
• (Jhronic 
• Carcinogenic 
• Acute 
Hazardous Waste Quantity 
* Hazardous Constituent 

(Quantity 
* Haxardoua Vastestreain 

Quantity 
• Volume 
• Area 

X 

1 — 
ResIdent Individual 
Resident Population 
• Level I Concentratlona 
• Level II Concentratlone 
Workers 
Kesources 
Terrestrial Sensitive 
Environments 

< 

Likelihood of Exposure (LE) Waste Characteristics (WC) Targets (T) I 
Nearby 
Population 

Attractiveness/ 
Accessibility 

Area of Contamination 

Toxicity . ̂  
» Chronic 
• Carcinogenic 
• Acute 
Hazardous Waste Quantity 
• Hazardous Constituent 

(Quantity 
•^Hazardous Wastestream 
Quantity 

• Volume 
• Area 

Nearby Individual 
Population Within One Mile cr 

<e 

Figure 5-1 
OVERVIEW OF SOIL EXPOSURE PATHWAY 

BIllINO CODI SitO'fS- £3 
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TABL£ 5-1 .—SOIL EXPOSURE PA-mwAV SCORESHEET 

Factor categories and lactore 

UkeWiood Ol Expoaure 
I . Ukemiood ol Exposure 

Waste Charactertotlca 
i Toxicity.™ 
3. Hazardous Waste OuvitHy 
4. Waste Characteristic* 

Tarpela 

Resident Population Threat 

5. Resident Individual-
6 Reetdsm PopulatioR 

6a. Level I ConcemraUons 
6b. Le«el H ConoerHiaiians 
Sc. Resident Populatian (lines 6a -f 6 b ) . 

7. Workac* ; 
8. Resources 
9. Terrestrial Sensitive Envkonmenls-

10. Targels (llnea 5 . f 6 c + 7 - i - 8 . t - 8) 
ResMcfit PopuMhMi Tlvaat Score 

11. Rasidsm Population Threat (Unet 1 x 4 x 10) . 

Nearby Populatton Threat 

UkcWwod 04 Expeauta 
t z Attactiveness/Accessibilty. 
13. Araa of Contaminallon 
14. Likaillioiid ol ExpMure 

Waste Characteristlca 
IS^ToKidly-
16L Hazardous Waste Quantity . 

' 17. Waste Characteris&s .. 
Target* 

1& Neartiy Individual. 
19. Population WltWn 1 Mile .; : _ 
2 a Targets (Ines 16 - f 19) 

Neartiy Populatloa Threat Soor* 
21. Neartiy Population Threat (Snes 14 x 17 x 20) : . : . -

Soa Expoeur* Pathway Score 
22. SoS Expostre Pathway Score ' (SJ. (Enes [ l l - f 21] / 83.500, subfect to a maidnium of 100} 

Manrnum 
value 

S50 

(a) 
(a) 
100 

SO 

(b) 
(b) 
(b) 
IS 
5 

(c) 
(b) 

(b) 

Value 
assigned 

100 
100 
500 

(a) 
(a) 
100 

1 
(b) 
(b) 

(b) 

100 

• Maximum value apptas to waste ctiaracterisiics categoiy. 
* MaxHTium value not applicable. 
•No spedne maximuni vakie applies to lactoi. However, pathway score based solely on terrestrial sensitive environments is limited lo maxinium ol 60 
' Do not igund to nearest integer. 

5.0.1 General considerations. Evaluate the 
soil exposure pathway based on areas of 
observed contamination: 

• Consider observed contamination to be 
present at sampling locations where analytic 
evidence indicates that: 

-A hazardous substance attributable to 
the site is present at a concentration 
signiBcantly above background levels 
for the eiie (see Table 2-3 in secUon 2.3 
for the criteria for determining 
analytical significance), and 

-This hazardous substance, if not present 
at the surface, is covered by 2 (e_et or 
less of cover material (for example, 
soil). 

• Eslablish areas of observed 
conlaminatioh based on sampling locations 
at which there is observed contamination as 
follows: 

-For all sources except contaminated 
soil if observed contamination from 
the site is present at any sampling 
location within the source, consider 
"hal eniire source lo be an area of 
obs(.'.'-ved containination. 

-For contaminated soil, consider both the 
sampling location(s) with obsen'cd 
contamination from the site and the 
area lying between such locations to 
he an arta of obsp.-i'p.J ccnt.imir,a!ion. 

unless available infonnation indicates 
otherwise. 

• If an area of observed contamination (or 
portion of such an area) ia covered by a 
permanent or otherwise maintained, 
essentially impenetrable material (for 
example, asphalt) that is not more than Z feet 
thiclc exclude that area (or portion of the 
area) in evaluating tbe soil exposure 
pathway. 

• For an area of observed contamination, 
consider only those hazardous substancea 
that meet the criteria for observed 
contamination for that area lo be associated 
with that area in evaluating the soil exposure 
pathway (see section 2.2.2). 

If there is observed containination. assign 
scores for the resident population threat and 
the nearby population threat, as specified in 
sections 5.1 and 5.2. If there is no obsepred 
contamination, assign the soil exposure 
pathway a score of 0. 

5.1 Resident Population Threat. Evaluate 
the resident population threat only if there is 
an area of observed contamination in one or 
n-..-.rp of the ':)''oi-.ing locat;cr..s: 

• Within Lhe property boiindarj- ofa 
residence, school, or day care center and 
within 200 feet of the respective residence, 
school, or day care center, or 

• Within a workplace property boundary 
aiti ivithin 200 fee! 0.' 3 workpi,ice area, or 

• Within the boundaries of a resource 
specified in section 5̂ 1 J-4. or 

• Within the boundaries of a terrestrial 
sensitive environment specified in section 
5.1.3JS. 

If not assign the resident population threat < 
a value of 0, enter this value in Table S-l, and 
proceed to the nearby population threat 
(section S.2). 

5.1.1 Likelihood of exposure. Assign a 
value of 550 to the likelihood of exposure 
factor category for the resident population 
threat if there is an area of observed 
contamination in one or more locations listed 
in aection 5.1. Enter l̂ 'is value in Table 5-1. 

5.1.2 Waste cbaracterislics. Evaluate 
waste characteri.'itics based on two factur^: 
toxicity and hazardous waste quantity. 
Evaluate only those hazardous substances 
that meet the criteria for observed 
contamination at the site (see section 5.0.1). 

S . l i l Toxicily. Assign a toxicity factor 
value to each hazardous substance as 
specified in section 2.4.1.1. Use the hazartious 
substance with the highest toxicity factor 
v.;iiue to a?:;;>-n thu VGIU!.- ro Ih'.* l.-:x:':'ifyT.Jc:<v 
for Lhe rt'i-ident pop'JaliOiT ih.-i-Mt. E;v...',- ih.:. 
value in Table 5-1. 

5.1.2.2 Hazardcus waste quantity. Asî igr. 
hazardous waste quantity fanlor value .•?.•; 

specified in section 14.2. bi e::timating i;:o 
TiUnis w.irf̂ .' o-'j:);:!:*' • T^ibie :>-:. ; 
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• Consider pnly the firat 2 feel ot depth of 
an area of observed conlamihation, except as 
specified fn the volume measure. 

• Use lhe volume measure (see section 
Z42.12) only for those type* of areas of 
observed cbotamination listed in Tier C of 
Table 5-2. In evaluating the Toliime measure 
for these listed area* of observed 
contamination, oae the fuD volume, ool just 
the volume within the top 2 feet 

• Use the area measure (see secUqn 
2.4X1.4], not the volimie measuie;'for all 
other typei of area* orobfliiTved 
contamination, even if their volume is known.. 

Enle(lhe..vaJu« assigned in'TaiUe 5-i. 

TABLE 5-2 .—HAZARDOI^ WASTE Q IMN-

TTTY EVALUATION ECXMTKMS FOR SOIL 

EXPOSUR&PATHWAY 

Tlet 

A 

B» 

C» 

o» 

Meesira 

Hazardoue 

Qumm/ta 
Hanrdou* 

OuaamfCn 
Volume (V) 

Sutada' " 
"tfTfKXVfdrMnt* • 

Diume* 
Tanksand 
ContalnaaOttier 

Ar*a(A) 
tanan 
Surface- -
Impoundnient 
Swfaca 
fappounomfifti' 
(Biiied/backlSed). 

. Land treatment 
Me ' 
Cqnlaniinaled So l 

-Una* 

.» 

• . . * 

yd" 

gafton 
yc»* 

• v 

«» 
ft« 

n» 

•* .-
«« ft« 
(t« 

• — — 

Equafion 
Isr 

c 

lW/5.000 

v/^5 

v/soo 
v / « 

~ 
A/34,000 

A/13 

A/13 

A/zro 
A/34 

A/34.000 

• Do not muntf neeiest integer. 
^Convert volume to mesa when necessary: 1 

lon>2,000 pounosssl cubic yard»4 diuins=200 
gaDons. 

< Use volume meaisure only tor surlace knpound-
mer«s containins hazardou* *ulistan6es present a* 
Nquida Use area measure* in Tier D tor dry surlace 
impoundments and tor buried/backfiRed swlaqe-im. 
pounOmanls. 

• If actual vokjme ol Aums Is unavailable, assume 
I drurosSOgaHonsJ 

• Us* land autaca area under pita, nol surface 
ere* Ol pile. 

5.12:3. Calculation bf waste . 
chanicteristics facior category value. 
Multiply the toxidty iihd hazardous waste 
quantity factor values, subject to a maximum 
product pf 1 X ip*. Based on thi* product 
ensign a value from Table 2-7 (section 2.4.3,1) 
to the waste characteristics factor category. 
Enter this vahie in Table 5-1. 

5.1.3 Targets. Evaluate lhe targets factor. 
category for the resident population threat 
ba sed on five factore: residenLindividual, 
resident population, workers^ tesotirces, and 
tetTcstiiai sensitive environments. 

In evBluating tho targots facior category for 
the resident popjilation threat, count only the 
(oilowing as targets: . 

• Resident individual—a peraoo. living or 
attending school or day care oil a property 
with an area oT observed contamination and 
whose residence, school, or day can center, 
respectively, is on or within 2IW feel of the 
area of observed contaminadoa. 

• Worker—a person woiking on a property 
with an area of observed contaminatioa <zi»f' 
whose workplace area is on or within 200 feet 
of the area of observed contaminatioii. 

• Resource* located on an area.of 
observed contaminatibn, as specified in 
sectian $.1. 

• Teirestiial «ensitive environments 
located on aa area of observed 
cohtambiatioti, as specified in sectiim 5.1. 

5.1 J.I Ae5/dNif/mfiV;VAjaZ. Evaluate IhJa 
factor based on whether there i* a resident 
individual, a* specified in secliiM 5.1 J , who 
is subject to Level I or Level n 
concentrationa. 

First detennine those aieaaof observed 
contamination aubject to Level I 
concentrations and those subject to Level II 
concentration* aa specified in sections. 2.S.1 

. and i S Z Use the bealOi-ba*ed bencbmailu 
fiom Table 5-d in determining the level of 
contanUnation. Tlien assign a valne to the 
resident individaal factor as follows: 

• Assiga a value Of SO if thereiia at least 
one resident ha^vidual for one or more areas 
subject to Level I concentrationa. 

• Assign a value of 45 If there is no such 
' resident iniSvidual*, but there i* at least one 

resident indiyidual for one or mOre areas 
subject to Level II concentrations. 

• Assign a~ value of 0 if there is no resident 
individual. 

Enter the value assigned in Table 5-1. 
5.1.3.2 Resident population. Evaluate 

resident population based on two factors: 
Level I concentration* and Level n 
concentrationa. Detennine which factor 
applies as specified in sections %S.\ and 2.5.2, 
using thehealth-based benchmarks from 
Table 5-3. Evaluate populations'siibject to 
Level I concentrations as specified in section 
5.U.2.1 and populations subject-to Level II 
concentration* as specified hi section 
5.1.3^.2. 

TABLE 5-3:—HEALTH^BASED BENCH
MARKS FOR HAZARDOUS SUBSTANCES 
IN SOILS 

• Screemng concentration for cancer 
corresponding to Ihat concentration that 
corresponds to the 10'* individual cancer risk 
for oral exposures. 

• Screening concentration for noncancer 
toxicolpgicel responses corresponding to the 
Reference Oose-HySD] lot oral exposures. 

secUon 5.1 J . In estiniaUng the number of 
people living on property with an area of 
observed contamination, when the estiniate 
in.based on the number of residences, 
multiply each residence by the average 
Dumber Of persons per residence for the 
county In which the residence i* located. 

5.13.2.1 Level I coBcentrations. Sura the 
number of resident individual* subject to 
Level I concentration* and multiply this sun 
by 10. Asslgti lhe resulting product as the 
value for thi* facior. Eater this vahie hi Table 
S-l. . . . -

S.1.3.2,2 £«v8/Zfcojic«o/nit/ons.Samtlie 
numberof resident individuals subject to 
Level D concentration*. Do not include those 
people already counted under the Level I 
concentrationa factor. Assign this eum a* the 
value for this factor. Enter this value in Table 
5-1. 

6.1.3.2-3 Calculation of residait 
population factor value. Sum Ihe foctor 
values for Level I concentration* and Level U 
concentrations. Assign thi* sum aa the 
resident population factor value. Enter this 
valne in Table 6-1. 

5.1.3.3 Workers. Evaluate thi* tactor 
based on Ihe number of wortcers Ihat meet 
the eection 5.1.3 criteria. Assign a vahie for 
these woricer* using Table 5-4. Enter this 
value.in Table S-l. 

- TABLE 5-4.—FACTOR VALUES »=OH 

WORKERS 

Number o l worker* 

1 to 100 
101 to 1.000 
Greater Itian 1.000-

Assigned 
vawe 

0 
5 
10 
15 

Count only those persons meeting the 
criteria for resident individual as specified in 

S.12.4 Resources. Evaluate the resources 
factor aa follow*: 

• Assign a value of 5 to the resources 
foctor if one or more of the foUowing iŝ  
present on an area of observed 
contamination al the site: 

-Commercial agriculture. 
-Conuhercial.sil'vicultiire. 
-Commeicia] livestock production or 

commerdal livestock grazing. 
* Assign a vahie of 0 if none of the above 

are present 
Enter the value assigned in Table 5-1. 
5.1.33 Terrestrial sensitive environments. 

Assign value(s) from Table 5-5 to each 
terrestrial sensitive environment that meets 
the eligibility criteria of section S.14. 

Calculate a value (ES) for terrestrial 
sensitive environments as follows: 

ES= J S, 
i = l 

where: 
S,=Value(8) assigned from Taole 5-S lo 

terrestrial sensitive environmisnt \. 
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n=Number of terrestrial sensitive 
enviroiiments meeting section 5.1.3 
criteria. 

Because the pathway score based solely on 
terrestrial sensitive environments is limited 
lo a maximum of BO, detennine the value for 
the terrestrial sensitive environments bclor 
asfoOoers: 

TABLE 5-5.—TERRESTRIAL SENSITIVE 

ENVIRONMENTS RATING VALUES 

Terrestrial critical haCftat* tor Federal 
desigmlBd' flndmpaiatf or ffvaat* 

Area 
NaUonsl Moraansnt 

Tenestrial htbllal toiown to be used by 
Federal designated or praposed 
Ihraslened or (ndaiigerad i p e e l a e — 

NaSkwd Preserve (toirestri*^ 
National or Suta Terrestrial 1M»t-

HeReiuse 
Federal l « id designaled tar pro-
. toclloa or natural ecosystems-
Admirdslratively proposed Fedaral 

Terrestrial waas uWized tor taaed-
ing by large or dense aggrega
tions o l animals' 

Tenestrial habHat known to be used by 
Slate designated endangered or 
Itirsatened species, — 

Tenestrial liabital known to be 
used by spedes undv reMiew as 
to Its Fadwal dosignaied endan
gered or eyeatsned statue 

game managomonl,. '——.—.-.—».•. 
state designaled Nafcral Areas 

size, impoilaiit to maintenanca 
of unique btotie communities 

*^ir 
N 

100 

75 

50 

25 

•Cri t ical habMat a * def ined in SO C F R 424i>2. 
•L imi t to ve r t eb ra le ! 

• Multiply file rahies assigned to the 
resident population threat for likelihood of 
exposure (LE), waste characteristics (WC). 
and ES. Divide the product by 8Z.5001 

-If the result if 60 or less, assign lhe 
value ES as &e terrestrial sensitive 
envirooments factor valne. 

-If tbe result exceeds 60. calculate a 
value EC as follows: 

EC = 
(60) (82,500) 

(LE)fWC) 

rtssign the value EC as the terrestrial 
sensitive environments factor value. Do nol 
round this value lo the nearest interger. 

Enter tne value assigned forthe terrestrial 
sensitive environments factor in Table 5-1. 

5.1.3.B Calculation cf resident p.^pulc'ion 
t.:,-;̂ L':s fcc-.or cateS'iry va.'ut;. Surr. the vjijes 
for the resident individual, resident 
population, workers, resources, and 
terreslrial sensilive environments factors. Do 
nol round lo the nenrest inlr.-gcr. Assign this 
f L,ni as Ih-n targets f.<clor c.iiegory v;i!uc ior 

the resident population threat Enter this 
value in Table S-L 

S.1.4 Calculation of resident population 
threat score. Multiply the values for 
likelihood of exposure, waste characteristics, 
and targets for the resident population threat 
and round the product lo the nearest integer. 
Assign this ptoduct as the resident 
popidation threat score. Enter thi* score in 
Table S-l. 

5.2 Nearby population threat Include in 
the nearby population only those individuals 
who live ot anend school within a l-mile . 
travel diatance of an area of observed 
contaminatioii at lhe site and who do not 
meet ttie criteria for inden t individual aa 
specffled in sectian 5.13. 

Do aot consider area* of observed 
contamination that have an attractiveness/ 
accessibility facXot value of 0 (see eection 
S.2.1.1) in evaluating the nearby population 
threat 

5.2.1 Likelihood of exposure. EvaUxate 
two factors for the likeUhood of exposure 
factor categoiy foe the neaiby population 
threat: attractivenese/accessibility and area 
of contamination. 

5.2.1.1. Attractiveness/accessibihty. 
Assign a value for attractiveness/ 
accessibility bom Table S-6 to each area of 
observed contamination, excluding any land 
used for residences. Select Ihe highest value 
assigned lo the areas evaluated and use it as 
the value for the attractiveness/accessibility 
factor. Enter Ibis value In Table S-l. 

5.2.1.2 Area of contamination. Evaluate 
area of contamination based on the total area 
of the areaa of observed contamination al the 
site. Count only the area(s) that meet Ihe 
criteria in sectioa SAl and thai receive an 
attractireness/acceesibility value greater 
than 0. Assign a value to this factor from 
Table 5-7. Enter thi* value fai Table S-l. 

TABLE 5-6.—ATTRACTIVENESS/ 

AccessiBtuTY VALUES 

Area of observed eonuaninat ion 

Designated reaaa t i ona l a rea . . - . _ 
RegularV used tor publ ic recreat ion (lor 

example , fcihlng. I i ik ing. softtwit) 
Access ib le and u r i q u e reaea t iona l area 

(tor example, vacant lots In urban 
a rea ) . _ 

i iode fB te ly accessit>l« (may l-wv© some 
access improvements—for example, 
gravel l o a H . t r i m s o m e puUto recrea
tion use .. 

SligWIy accessib le ( for example, ex
tremely rural araa wttt i no road im-
provement) , wi i f i s o m e public recrea
tion use •„ 

AccessJb te , w t m n o pubCc r e c r e a t i o n 

c '^ j 'nx i rKjwJ b f m a i m a i n e d ! « n c o o r 
c o m b m a l i o o of mairrto4X>0 i e n c » anO 
na tu ra l b a n i e f s . . _ 

Pt iys ica l ly Inaccesrab la to pubSc, w i t h no 
evidence of publ« recreation us9 

A l i g n e d 

too 

75 

75 

50 

25 

10 

5 

0 

TABLE 5-7.—AREA OF CONTAVHNATTON 

FACTOR VALUES 

Tola) a rea o t the areas o l observed 
contan i ina t ion (square leet) 

Less than or equa l to 5 . 0 0 0 -
Greater I t u n S.OOO to 123,000 
Greater t h a n 12S.000 to ZS0,O0O '..— 
Greater ttian 250 ,000 to 3 7 S A ) 0 
Greater I b a n 375 ,000 to 500,000 

. Greater t h a n 500 ,000 

Assigned 
vaue 

S 
20 
40 
60 
60 
100 

5.2.1J Likelihtiod of exposure factor 
category value. Assign • value from Table 
5-8 to )fae likelihood of exposure factor . 
categoty, based on ttie value* assi^ied lo ttie 
attractiveness/accessibility and area of 
contamination factors. Enter this value in 
Table 5-1. 

TABLE 5-a—NEARBY POPULATION UKELI

HOOD OF EXPOSURE FACTOR VALUES 

Area of 

va lue 

too 
80 
60 
40 . . 

5 Z'ZZ~Z~Z~ 

Attractiveness/accessibility 
ketorvakie 

100 

500 

375 
2S0 
125 
50 

75 

500 
375 
250 
12S 
50 
25 

50 

375 
2S0 
125 
SO 
25 
5 

25 

250 
125 
50 
25 
5 
5 

10 

125 
50 
25 
S 
5 
S 

5 

SO 
25 
5 
5 
5 
5 

0 

0 
0 
0 
0 
0 
0 

5.2.2 Waste characteristics. Evaluate 
waste characteristics based on two factors: 
toxicily and hazardoas waste quantity. 
Evaluate oidy those hazardous substances 
that meet the criteria lor observed 
contamination (see section SAl) at areas that 
can be assigned an albactiveness/ 
accessibility factor value greater than 0. 

522.1 Toxicity. Assign a toxidly factor 
value as specified in section 2.4.1.1 to each 
hazanlous substance meeting the criteria in 
section SuL2. Use the hazardous substance 
with the highest toxicity factor value to 
assiga the value to the toxidty factor for the 
nearby population threat Enter this value in 
Tabte 5-1. 

5.2.2.2 Hazardous waste quantity. Assign 
a value lo the hazardous waste quantity 
factor as specified m sectico 5X2.2. except 
consider only those areas of observed 
contamination that can be assigned an 
attractiveoess,'accessibility facior value 
fp-eater than 0. Enter die value assigned to 
Table 5-1. 

5.2.2.3 Calculation cf waste 
characteristics factor category value. 
Multiply the toxidty and hazardous waste 
quantity factor values, subject to a maxL-num 
product of 1X10 ". Based on this product, 
assign a value from Table Z-7 (section 2.4.3.1) 
to the waste characteristics factor category. 
Enter this value in Table 5-1. 

;.2,3 Targels. E-.-riluate the ta.-Tj-!*.', raclor>-
calegory for the nearby population threat 
based on two factors: nearby individual and 
population within a l-mile travel distance 
from the site. 

SJ2.3.1 Nearby individual. If or.e or m.-r 
persons neel the section C.1.3 cnleria for a 



Federal Regiaer / Vol. 55, No. 241, / Friday, December 14, 1990 /Rules and Regulations 51649 

resident individual, assign this factor a value 
of 0. Enter this vahie in Table S-l. 

If no person meets the criteria for a 
resident individuaL determine the shortest 
travel distance from the site lo any residence 
or schooL In determining the travel distance, 
measure the shortest overland distance an 
individual would travel from a residence br 
school lo the neatest area of observed 
contamination for the site with an 
attractiveness/accessibility factor value 
greater than 0. If there are no natural barriers 
to braveL meaeure the travel distance a* Ihe 
•hortest iMraight-line distance from the . 
residenoe or school to the area oiF observed 
cootamination. If natinvl barrier* axist-ffor 
example, a river), measure ttie tiavd i^stasea 
as Ihe shortest straight-line distaoce friun the 
residence or school to the nearest crossbig 
point and from there as the shortest strai^t-
line distance to Ihe area of'observed 
oonlamiaation. Baaed on Ihe shorteel travel 
diiilanc*, asaiga a value from Table B-fl to the 
nearest indi-vidual factor. Enter this Value in 
Table S-i; . .. 

TABLE 5-9.—NEARBY INDIVIDUAL FACTOR 

VALUES 

Travel distance tor neaiby individual 
(miles) 

Greater trmi 0 to Vi .^-. 
Greater ttwi % to 1 

Assigned 
vawe 

0 

* Assign a veki* o l 0 If one or more persons meet 
ttie sec«on 5.1 J crileri* tor rasidsnt individual. 

S2.3.i Population tvithin 1 mile. 
Detennine Ihe population within each travel : 
distance caleigory of Table 5-ia Cqunt. -
resident* and abident* who attend ecbool 
within thi*. travel di*lance. I)o not Include 
thoee people already counted in the leeident 
population threat Oeteimine travel dietance* 
a* specified in section S.2.3.1. 

In estimating residential population, when 
the estimate i* based on the number of 
residence*, multiply each residence hy the 
average number of pei«ons per residence for 
the county in which the residence i* located... 

Based on the number of people included 
within a travel distance category, assign a 
distance-weighted population value for that 
travel distance from Table 5-10. 

Calculate the value for the population 
within 1 mile factor (PN) as follows: 

1 - 3 
PN=— I W 

10 i = l 
where: . 
Wi=Distance-weighled populatioo value 

from Table S-10 for travel distance 
category L . . 

If FN is lesa than i , do not round it lis the 
nearest integer; if n4 is i or more, round lb. 
the nearest integer. Enter thi* value in Table 
S ^ l . ' •_ • • ' ; • 

5.2.'3.,3 Calculation ofriearbypopufatiott 
targets foctor category value. Sum die value* 
for die nearby individual factor and the 
population -within 1 mile Uctor. Do not round 
thia ram to the neareet integer. Assign, ttii* 
sum aa lhe target* factor categoiy Value b r 
the nearby population threat Enter ttit* value 
inTables-i . 

; TASLJE ^10.—OISTANCE-WEIOHTED POPULATION VALUES FOR NEARBY POPULATION THREAT * 

Travel dUanc* category (mtes) 

Gre«lertt ian;%to%_U;._ .,- 1 
Greater ttian *4 to i ^ . . ^ ; ._ . . . ; „ . _ 

!• • . — - — . — . — - - . . . . . . . - . . _ » . . . » 

-0 

0 
0 
0 

! 1 to io; 

a i 
: aos 

0.02 

1»io30 

a4 
02 
0.1 . 

3'lto 
100 

0.7 
0.3 

lOTto 
300 

4 • 

2 
1 

301 to 
1,000 

13 
7 
3 

t:001 to 
3.000 

41 
20 
10 

3.001 to 
10,000 

130 
65 
33 

10,001 
to 

saooc 

408 
: 204 

102 

30,001 
to 

1OO.000 

1J03 
662 
326 

100.001 
to 

300.000 

4.061 
ao4i 
i.oao 

300,001 

1.000,000 

13.034 
6.517 
32Si' 

•Round ttie number o l people present wttNn a navel dsianc* category to nearest integer. Do not round Ilia assigned distanc».weigMed popuhUon value to 
nearest integer. 

SX4 Calculation of nearby population 
threat score. Mulbply the vahies for 
likelihood of exposure, waste characteristics, 
and taigets for the neiarby pppolatidn threat 
and round the product to the nearest integer. 
Aasigalhis pioduct as-the nearby Delation 
threat score. Eiiter this score in Table 5-1. 

53 Calculation of soil exposure pathway 
score.- Sum the Jeeident population threat 
score and the nearby population threat score, 
and divide the sum by 82,500. Assign the 
resulting value, subject to a maximum of 100. 
as the soil exposure pathway score (S,). Enter 
this score in Table 5-1. 

6:0 A i r Migration Pathway 

Evaluate the air migratibh pathway based 
on three factor categories: likelihood of 
release, waste charactaistics, and taigets. 
Figuie 8-1 indicate* die factors induded 
ividiio eadi factor category. 

Determine die air migration padiway score 
(SJ in'terms of the facior category values aa 
foUows: 

S. = 
(LR)(WC)fn 

SF 

LRsUkelihood of release factor categoiy 
value. 

WC=Waste characteristics fador category 
value. 

T=Targels fador categoiy value. 
SFs Scaling fador. 

Table 6-1 outlines the spedfic calculation, 
procedure. 
• a X M O CODE SSSO-SO-M 

where: 



Likelihood of Release (LR) Waste Characteristics (WC) Targets (T) <U! 

Observed Release 
or 

Potential to Release 
• Gas Potential to Release 
• Gas Containment 
- Gas Source Type 
- Gas Migration 
Potential 

• Particulate Potential to 
Release 
- Particulate 
Containment 

- Particulate Source 
Type 

- Particulate 
Migration potential 

Toxicity/Mobility 
• Toxicity 
- Chronic 
- Carcinogenic 
- Acute ' 

• Mobility 
• Gaseous Mobility 
- Particulate Mobility 

Hazardous' Waste Quantity 
• Hazardous Constituent 
Quantity 

• Hazardous Wastestream 
Quantity 

• Volume 
• Area 

BILLINO CODE SSSO-SO-C 

Nearest Individual 
.Population 
• tsval I Concentrationa 
• Lavel II Concentrations 
• Potential Contamination 
Resources 
Sensitive Environments 
• Actual Contamination 
• Potential Contamination 

en 
S" 
2 o 

5 
a. 
O 
re 

1 

p-

so 
E. 
n 
u 
n 
3 a. 

FIGURE 6 - 1 
OVERVIEW OF AIR MIGRATION PATHWAY 

» 
I 
(a 
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TABLE 6-1.—AIR MIGRATION PATHWAY SCORESHEET 

Factor categories and lactors 
Value 

assigned 

Ukelltiood of Relaas* 
1. OOaened Retease.- -
2. Potential to Relaese: 

2a Gas Polenlial to Relaase.. 
20. Panlculita Potential to Releasa.. 
2e. Potential to Release (Ngher ol mes 2 * and 2b) . 

3. likeUhood otHeteaseOHghtrol m a s t and 2c)_ 
Waste Ct iHactefWic* 

4. Toiddly/MotiiMy. 
5. Hazardou* Waste Q u m M y . 
& Waste Chatadarlslics-

Tarsets 
7. Nearest t n M d u a l — _ 
B. Populalloni 

8a. Laval t CancaMraUcn*-
Sb. Level II C o n o e n n i i o i i * — 
Oc RDterOW Contamlnaton. 
Sd. Population ( f a » Sa4-8l>+«c). 

8. nOSOUFCVSiH 
10. SwaMva Emirannwnt* 

10a AclMt Conlamlnatton-
10b. Potential Contamination. 
10c. Sensitive Emrironneni* Oinei 10*4100) 

I t . Target* Okie* r + 8 d + 9 4 t o o 
Air MIsiallon Pa imn i i Seofa 

12. Pathway Score |SJ ( ( In * * S x O x 1t)/a2.S0O] <_ 

• Maxjmum value appies to wasto characterislic* category. 
> Maximuni yahie nol applicable. 
' No spedfic maximuni vahie applies to lactor. However, patimay score based solely on sensitive enviranmsnts is SmMed to maKlnum el 00. 
' Oo not nxmd to nearest Integer. 

6.1 Likelihood of Release. Evaluate the 
likeUhood of release lector categoty in terms 
of an obaerved releaae hctor or a potential to 
release factor. 

0,1.1 Olxserved release. EstabUsh ao 
observed release to the etmbsphere by 
demonstrating that the silO ha* released a 
hazardous sobetanoe to the ataosfdiere. Base 
thi* denioiistratkNi on either; 

• Direct observatioo—a aiateelal (for 
exanqrfe, partkalate matter) diat contains 
one or aiore hazardou* *nb«tanGa* has been 
seen entering the atmosphere directly. When 
evidence sujqports flie faiferenoe of a release 
of a material that contains one or more __ 
hazardoos substance* by the site to tbe ~ 
emiosphere, deoonslTated adverse effects 
accumulated with fliat release may be used 
to establish an observed releaae. 

• Chemical analyst*—an *iial]rais of sir 
sample* indicates diat the coilGentratian of 

embieot hazardous sidMlancefs) has 
increased significandy above the background 
concentration for the site (see section £3). 
Some portion of the significant bierease must 
be attnbdtable to the site to establish the 
observed release. 

If ao observed release can be established, 
assign an observed release factor value of 
SSO, enter thi* value In Table B-1, and 
proceed to aection 8.1.3. tf as observed 
release cannot be eataMiahed, asiign an 
observed release factor value of 0, enter this 
value in Table fr-1, and proceed to section 
6.\2. 

6.1.Z Potential to release. Evaluate 
potential to release only if an observed ' 
release caimot be established. Determine the 
polenlial to release factiir value for the (ite 
by separately evaluating the gaa potentia] to 
retease and die partlcalate potential to 
release for each source at the site. Select the 

hij^ieat potendal to rdease vahie (dther gas 
or particulate) calculated tor the souroes 
evaluated and aasigD thai vahe a* the site 
potential to retease factor value as specified 
below. , 

&1.2.1 Gas potential to release.'Bvahiate 
gas potential lo release for those sources that 
contain gaseous liazardous substances—thai 
U, those hazardous substances with a vapor 
pressure greater .than or eqnal to 10~* torr. 

Evaluate gaa potential to release for each 
source based oo three factors: gas 
containment, gas source type, and gas 
migration potentiaL Calculate the ga* 
potential to retease value as illustrated hi 
Table 6-2. Combine sources with similar 
characteristics into a single source ui' 
evaluating the gas potentiat lo release 
factors. 

TABLE 6-2.—GAS POTENTIAL TO RELEASE EVALUATION 

Source 

I 
2 
3 

* 
5 
6 
7 
8 

._ ^ 

Souree type- (actor value* 

A 

I 

j 

Gas soiree f/pe 
lactor value< 

B 

Ges migration 
poiential lactor 

value* 

C 

Sum 

IB+C) 

-

Gas ux i ce ̂ (3lue 

A(B+C) 

Gas PotenM.' :o fiet^sse Facior (Select the Highest Gas Source Vaioe) 

' e«er a Source Type fisled in Table 6-4. 
• Enaef Gat Cootairvmont Factor Vahie Irom secten 6 i,2.1.1. 
'Enter Gas Source Type Factor Value trom section 6 1,2.1,2. 
'Enter Gas Migration Potcnoal Factot Value from secfon 6,1,2,1,3. 
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6.1.2,1.1 Gas containment Assign each 
source a value from Table 6-3 for gas 
containmenL Use the lowest value from 

Tabte 0-3 that applies lo the source, except-
assign a value of 10 if there is evidence of 

biogas retease or if there is an active Are 
within the source. 

TABLE 6-3.—GAS CONTAINMENT FACTOR VALUES 

Gas containment description 

All situations except those spedfically Bsted below.. 
Evideno* ol biogas release 
Active Cre wittiin eourca.. 
G is coltectlon/troabiNint system hinclioning. tagularly inspected, maintained; and completely ooverlng souroe 
Source substantially sunrounded by enginooring windbreak *nd no olh*r containmenl specifically described In this table eppTies.-
Source covered with essentially mpanrieable, regiiarly inspected, madnlainad cover . — . 
Uncontamlnated soil cover > 3 leet 

• Souroe substantially vegetated wWi m » exposed soU - J , _ _ _ 
• Source Ighlly vegetated with much ssposad soU -. „ : '. 
• Souroe subMantially devoid ol vegetation. 

Uncontamlnatad sod cover 2'1 tool and ^ 3 leet 
• Source heavay vegetated wWi essantiaty no axposed sot.. 

—Cover so i type raslslani to gas migrat ian'-
—Cover so l type not raslslani to gas migralion > or unknown u— 

• Source substantially vegetated with Wde exposed sol arid cover soa type resistaril toga* inigratton* 
• OBier 

Unoontaminatad a d cover < 1 toot 
• Souroe heavly vegetated wHb essentially no exposad * o l ond cover soil type lesistanl to gas migratk in ' . 
•Olh«r 

Totally or partially enclosed wittiin sbucturally intact buMng *nd no other containffleni qiecifically described in this table epplies.-
Sowoe consists solely o l intacl. sealed contakiers: 

• Totally protected trom weather by regularly knpecled, makitakied cover L— ..-. 

Assign* 
vauie 

ined 

10 
10-
10* 
0 
7 
0 

0 
3 
7 

3 
7 
7 
10 

7 
10 
7 

0 
3 

• TKs vakis must be used II ipplcable. 
' Conskler moist flne.grained and saturated coarse-grained sols resistant to gas migratkin. Conskler all other sols nonresistam. 

8.1.2.1.2 Gas source type. Assign a value 
for gas source type to each source as fbtlows: 

• Determine if the source meets the -
minimum size requirement based on the 
source hazardous waste quantity value (see 
section 2.4.2.1.5). If the eource receives a 
source hazardous waste quantity value of 03 
or more, consider the source to meet the 
minimum size reqidiement 

• If the source meets the minimum size 
requirement, assign it a value from Table 6-4 
for gas source type. 

• If the source does not meet the minimum 
size requirement assign it a value of 0 for gas 
source type. 

If no source at Ihe site meets the minimum 
size requirement essign each source at the 
site a value from Table 6-4 for gas source 
type. 

TABLE 6-4—SOURCE TYPE FACTOR 

^ VALUES 

Source type 

Assigned 
value 

Gas 

Active fire area 
Bum pit 
Containers or tanks (buried/tiekiw-

• EvicJotx:o of biogas rolfiaso .„ 
• No evidence ol biogas release -

Containers or tanks, not elsewhere 
specified •.._ 

Contanwuled soi (ejcduding land 
iTfwrmenlJ _ _., 

LarxHarm/land troatment 

14 
19 

33 
11 

28 

19 

Partic
ulate 

30 
22 

22 
22 

14 

22 
22 

TABLE 6-4.—SOURCE TYPE FACTOR 

VALUES—Conduded 

Souroetype 

UndfiK 
' Evklenoe ol biogas release 
• No evkjence ol biogaa releasa.. 

Pae: 
• Taiknos p ie . 
• Scrap metal or junk pile. 
• Trash pile. 
• l^iemKel waste p ie 
• Other wasto pies 

Surlaoe knpaundments (burled/ 
tnckfilled): 
• Evklence ol btogas release - . 
• No evklenoe of bkigss releasa-

Strlaee kivoundment (nol buried/ 
backfilled): 
• Dry 
• Other— .._.. 

Olhior types o l sources, not else-
wfiere spoofiod 

Assigned 
vaki* 

Gas 

33 
11 

B 
6 
6 
11 
17 

33 
11 

19 
28 

0 

Partio-
ulate 

22 
22 

28 
17 
6 
28 
28 

22 
22 

22 
0 

0 

e.l.ZU Gas migration potential. Evaluate 
this factor for each source as follows: 

• Assign a value for gas migration 
potential to each of the gaseous hazardous 
substances associated with the source (see ^ 
section 2.2.2J as follows: 

-Assign values from Table 6-5 for vapor 
pressure and Henry's cnastant to rach 
h.izardous substance. If Henry's 
constant cannot tie determined for a 
hazardous substance, assign that 
hazardous substance a value of 2 for 
ttie Henry's constant component. 

-Sum the iwo values assigned to the 
' h.'izardous substance. 

• ^ s e d on this sum, assign the hazardous 
substance a value bom Tabte 6-6 for 
gas migralion potentiaL 

* Assign a value for gas migration 
potential to each soiirce as foUows: 

-Select three hazardous substances 
associated with the source: . 

- -If more than three gaseous hazardous 
substances can be associated with 

. the source, select three that have 
the highesl gas migration potential 
values. 

- -If fewer than three gaseous 
hazardous substances can be 
associated with a source, select alt 
of them. 

-Average the gas migration potentiat 
values assigned lo the selected 
hazardous substances. 

-Based on this average value, assign the 
source a gas migration potential value 
from Table 6-7. 

TABLE 6-5.—VAL'JES FOR VAPOR 

PRESSURE AND HENRY'S CON-STANT 

Vapor pressure (Torr) 

Greater than 1 0 - _ 
Greater than 10"* to 10.. 
10-» to iO-» 
Less than 10 »_ _ 

Hervy's consant (atnHn'/mol) 

Greater than tO"" _ 
Greater than IQ- ' to 10-'....-... 
10" ' to 10- ' 
Le53 tt-.ar 10"' „ . . . 

AstigrHjd 
value 

3 
2 
t 
0 
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TABLE 6 - 6 . - ^ A S MIGRATION POTENTIAL 

VALUES FOR A HAZARDOUS SUBSTANCE 

Sum ol vakies for vapor pressure and 
Henry's constam 

0 — 
1 or 2 
3 or 4 
5 or 6 _ 

^̂r" 
0 
e 
11 
17 

TABLE 6-7.—GAS MIGRATION POTENTIAL 

VALUES FOR THE SOURCE 

Average o l gas migratkin potential 
values tor ttvee hdzantoo* 

substance** 

ow <:3__ 
3 to < 8 

Assignad 
vsJii* 

TABLE 6-7.—GAS MIGRATION POTENTIAL 

VALUES FOR THE SOURCE—Concluded 

Aversg* ol gas migratkin potential 
vcuues lor three hazardous 

substances' 

I to < 14 
14 to 17 . 

Assigned 
value 

11 
17 

• It tower than three hazardous substances can b* 
*$soci*ted with ttw eourca, compute the average 
based.only on those hazardous substance* t iat can 
baasaocialad 

6.1.2.1.4 Calcvlation of gas potential to . 
release value. IJetermine the gas potential to 
retease vahie for each source a* iUustrated in 
Table 6-2. For each source, *um the ga* 
(ource type factor vahie and ga* migration 
potential factor vahie and multiply thi* *um 
by the gas containment factor value. Select 
thehigheet product calculated for tha eource* 
evaluated and assign it as the ga* poten&il to 
release value for die site. Enter this value in 
Tables-!. 

6.1.2.2 Particulate potential to release. 
Evaluate particulate potential to release for 

those sources that contain particulate 
hazardoiis substances—(hal is, tliose 
hazardous substances with * vapor pressure 
less than or equal to 10~' torr. 

Evaluate particulate potential to release for 
each source based on three factors: 
particulate containment particslale source 
tj'pe, and parUcttlate migration polenlial 
Calculate the particulale potential lo release 
value as illustrated in Table 6-8. Combine 
sources with shsilar characterislic* bilo a 
single source hi evaluating the particulale 
polenlial to release factor*. 

61.2.2.1 Particulate contaiiunent Assign 
each source a value bom Tabte 6-0 for 
particulate containment Use Ihe lowest value 
from Table 6-6 that appUes to Ihe source. . 

61.2^.2 Particulate source type. Assign a 
valoe for particulale source type lo each 
source hi the same manner as specified for 
gas •ouroa* in seedon 6.1.2.1.2. 

6.1.2.2.3 Particalate migratioa potential 
Baied on the site location, assign a value 
from Figure 6-Z for particulate migration 
potentiaL Assign thi* (ame ralue to each 
aouice at the site. 

TABLE 6-8.—PARTICULATE POTENTIAL TO RELEASE EVALUATION 

Source 

1 
2 . . , _ 
^ 
4 . , ... _ ._ . . ; . „ . 
5 
& . ; .J 
T 
8 : 

Souroetype* 
Partkaitata 

oonlBkvnenl lactor 
vak je ' 

A 

Partcutatelype 
lactor vakie' ' 

B 

Partkwiaw 
migratton potential 

tactor vak ie ' 

C 

•, 

Sum 

(B+O 

PartkMlate source 
vatoe 

A (B+O 

• Enter a Source T m i isted >i Table 6-4, 
' Enter Particulate ConlakimenI Factor Vakie from section 6 . \ 2 Z . \ . 
' Enter Partksilate Souree Type Factor Vakie Iron section 6.1.2.2.2. 
• Enter ParlKulate Migratioa Potential Factor Vakie I n m secbon 6.1.2.2.3. 

TABLIE 6-8.—PARTICULATE CONTAINMENT FACTOR VALUES 

PankAilato contakunent desaiplton 

All situattons except those specifically-BdedtMiow . .̂  
Source eontakis only particulate hazardous aubslanoes totally covered by Squids .._ ; 
Source subetantially surrounded by engineered windbrmk and no oOiar conteinnient spedfically described ki I N * Wila s ta les 
Souce covered with essantially knpenneable, regularly nspected makitakied cover 
'̂ .' 'contaitanated soil cover > 3 leet ' 

• Souree substantially vegetated with Utde or no exposed so* ._ : 
• Source lightly vegelated with much exposed soil 
• Source substantially devokj ol vegetation 

Unconiaminated son cover ^ 1 fool and £ 3 feat 
• Source heavily vegetated with essentially no exposed sol : 

—Cover sol type resistant to gas migratkxi* _ _ _ _ 
—Cover sol type not resistant to ges migratkio* or unknown •. 

• Source substantially vegetated with little exposed soS and cover sol type resistant to gas migration • _.. 

Unctyrtaminated soil cover < 1 loot 
• Source heavily vegetated with essentially rw exposed soil and cover sol type resistant to gas mtaraUon • „ 

• O t h e r . _ ;_.... _ Z....Z1. 
Totally or partalty endosod withki structurally intact txildi'vj and no other containmem spodtcally ilescribed In this taWe applies.... 
&>jrco consists sotety ol cont;ioers; 

• All containers contain only Bquids _ „...„.... _ .̂_ _ _, _ „ '.. 
• All containers matx sealed, and totally proiecled from weather by regularly inspected, mainiainod cover 
• All containers intact arxt sealed : _ 
• Other : ' . ~ ' " 

' Consider moist fine-grained and saturated coarse-grained soils resistant to gas migration. Consider aU other soils nonresislarrt 

IliJNG c o o e 6560-53-M 

10 
0 
7 
0 

0 
3 
7 

3 
7 
7 
10 

7 
10 

• 7 

0 
0 
3 
10 
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FIGURE 6-2.—PARTICULATE MICWATION 
POTENTIAL FACTOR VALUES—CONCLUDED 

Locatioo 

Hawaian Wsnds 
Hito,Hawal.^ . 
HonokAt, Oalw.. 
KahuU,Mad:— 
Lan*l_ 

Uhda, Kauai-

Padlic Island* 
Quam-
Jdett lun Islsndu. 
Koror Island.^..^. 
KiwiiaMn Island-^ 
Mujura. Marshal IslandB 
Paigo Paga American Samoa. 

Tnii.Cwo«ns Wand* . 
Wake Island 
Y ^ Island... 

Alaska. 
Anchorage.. 
Ame l i a -

Barter Islsnd-
Belhel, 
Beittes. 
Bigtielta-
CoMBay.. 
Fakbwik*. 
(3 i *an t 

Juneauu. 
WngSaknon. 
Kodiak 
Kutzebue.. 
McGrath. 

SL PaU l s l « id -
Totteetna 
Unalakleel 
Vaktaz ....... 
Vatailat-.^ , 

Amertcan Vkgki 
St Orcn 
S t John 
S t Thomas.. 

Puerto Rkio 
Aiedbo ... 
Coloao. 
Faianto . 

' Humocao 
IsabelaSiatkxi-
Ponce 

. San Juan 

PartkXilate 
migmtnn 
pMonlial 
assigned 

vaki* 

0 
17 
17 
17 
11 
17 

6 
17 
0 
6 
0 
0 
0 
0 
17 
0 

17 
0 
17 
17 
17 
»7. 
17 
6 
17 
17 
11 
0 
11 
6 
17 
17 
11 
11 
6 
17 
0 
0 

17 
11 
11 

« 
6 
11 
6 
11 
17 
11 

.Tor site locations not on Figure B-2. and for 
site locations near the boundary points on 
Figure S-2. assign a value as foUows. First 
calculate e Thomthwaite P-£ index using the 
foUowing equation: 

12 
PE^ E 115[P . / (V10) ] " /» 

i -1 

wnere: 
PE=Thomthwaite P-E index. 
Pi = Mean monthly predpilalion for month i. 

in inches. 
I 

T,=sMean monthly temperahire for montb i, 
in degrees Fd|ireaheil: for any oionth . 
having a mean monthly teinperature less 
than 2M "F. u*e 28.4 T. 

Based on the caldilated Thomlhwaite P-S 
faideXi assign a eource particulate migratibn 
potentisi vahie to the site from.Table (i-10... 
Assign this sairie value to each sourceat t^a. 
site. 

TABLE 6-10.—PARTICULATE MIGRATION 
POTENTIAL V A L U ^ 

Ttwmttwalte P-E Index • 

Aiai^hKlhaii 150 ,., .-..,..„.,.., 
estoin • • , - „ . . , , 
so to les* t l i*n 8S . • _ i _ 
Las* ttian SO _ _ . .; „ . 

' • • • l i . nw i l 

0 
6 

•11 
17 

. &t.22.4 Cakulatiort ifparticiilattt 
potentialio release vofiiA Detenniiie the 
particulale fiotenlial to! release value for each 
source a* iUustrated hi TaUe 0-8, For each 

' source, sum its pardcolate souioe type factor 
value and particulate nflgratton potential 
factor value anid multiply this suni iqr it* 
partlcalate containmoit factin'vedue. Select 
Ibe highest product calculated for the sources 
evaluated and aesign it a* the particulate 
potential to release value for ^ site. Enter 
the yaloe hi Table 6-1.. 

6.1.24 Calculation of potential to release 
foetid vabie for the site. Select thi: higher of -
the'gae potential to releaee value assigned in 
section 8.1 JLl.4 and the particuiate potential' 
to release value assigned iii section 6.1.2J2.4. 
Assign the vehie selected as the'site potential 
to release factor value. Enter thi* value in 
TaWe 6-1. 

6.1.3 Crdcultttion of likelihood of release 
facior category value. VI an observed release 
is established, assign ihe olwerved release 
factorvalue of 550 a* the hkeUhoOd isf releaee 
facior category value. Otherwisa, assign the 
site potential to release factor value as. the 
likeUhood of release factor category value. 
Enter the value in Table 6-1. 

6.2 Waste characteristics. Evaluate the 
waste characteristic* factor category based 
on two factors: loxidty/mobility and 
hazardous waste quantity. Evaluate only 
thosebazardou*substance*available to 
migrate from the eource* at the site to the 
atmosphere. Such hazardoitf substances 
inclade: 

• HazJardous substances that meet the 
criteria for an observed release 10 the 
atmosphere. 

• All gaseous hazaidous substances 
. associated ivith a aburce that has a gas 
containment facior value ^ a t e r than 0 (see 
section Z22.2.2.3, and 6.li.l,i), 

• All particulate hazardous siibstani^es 
associated with a source that has a 
particulate containment factor value greater 
than 0 (see section 2.2.2. 2.2.3, and 6.1.2.2.1). 

6.2.1 Toxicity/mobility. For escb 
hazardous substance, assign a toxicity factor 
value, a mobility factor value, and a 
combined toxicity/mobility factor value as 
specified below. Select the toxicity/mobility 
factor value for the air migralJoQ pathway as 
specified in section &.2.1 J . 

6.2X1 7Wc/i;y, Assign a toxicity factor 
value to eadh hazardous substanoe as 
specified in section 14,1.1. 

e^.1.2. Mobility, Assign s mobility lactor . 
vahie-to each hazardous substance a* . 
follows: 

• Gaseous hazardou* subslance.' . • 
-Assign a ihobility factor vohie of 1 to 

each gasaoiis hazardous sobstanc* 
that meetsihe criteria for an observed 
relehie to the atmospher*. -

-Assign a mobility (actor vahie from 
Table 8-11, based on vapor pressure, 
to each gaseous hazardou* subatance 
thai does nol meet the criteria for an 
observed release. 

• Particulate hazardou* substance. 
-Assign a mobility factor value of 0.02 to 

. aach particulate hazardou* mibstahce 
that mealfl th* criteria for an obeerved 
release to the ktmoephere. 

-Assign.a mobiUty factor value from 
Hgure 8-a, based on tbe »ite'* location, 
to each particulate hazardooa 
•ubstaiiee that does not meet Ifaa 
criteria for an obseived release. 
(Assign all such particulate hazaidous 
iiubstance* this same value.) 

^ o r site liocatiohs not on Pignia e-S and 
for site iocaUoh* near the boundary 

- points on Figure 8-3, assign a mobility 
factor vahie to each particulate > 
hazardou* iubttance that does not 
ineet die criteria for an observed 
release as follows: 

-Calculate a value M: 
M-0.0182 (U»/P>EJ») 
where: 

UsKiean average annual wind 
speed (meter* per second). 

PE=cThomthwaileP-B index from 
v_ section aiJZ.2.3. 

-Based on the value M, assign a 
mobility factor value from Table 6-
12 to each particulate hazardous 
substance. 

• Gaseous and particulate hazardous 
substancea. 

-For a hazardou* substance potentially 
present in both gaseous and 
particulate forms, select the hi^er of 
the factor values for gas mobility and 
particulale mobility for that substance 
and assign that value as the mobility 
factor value for the hazardous 
substance. ' 

6.2.1.3 Calculation of toxicity/mobility 
factorvalue. Assign each hazardous 
substance a toxicity/mobility factor value 
from Table 0-13, based on the values 
assigned tothe hazardous substance for the 
toxicity andmobility factor*. Use the 
hazardous substance with the fcigheat 
loxidty/mobility factor value 10 assigr •> 
value to the toxicity/mobility factor for the 
airmigration-pa&way. Enter this value in 
Table 6-1. 
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TABLE 6-11.—GAS MOBILITY FACTOR 
VALUES 

TABLE 6-11 .—GAS MOBIUTY FACTOR 
VALUES—Concluded 

* Oo not round to nearest iiteger. 

BILLING CODE CSaa-SO.41 

Vapor pressure (Ton) 

Greater ttian 10~* 
Greater ttian 10-"lo 10"' 
Greater ttian IO"' to IO"' 

Assigned 
vakia* 

'1 0 
0.2 
0.t)2 

Vapor pressure (Ton) 

Greater ttian I IT ' to IO"* 
Less ttian or equal to 10~^ 

Assigned 
vakie* 

aoo2 
0.0002 
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Kauai 

PueitoRIco 

Cl 
0002 

' Do nol round lo nearest Integer. 

Hawaii 

FIGURE 6-3 
PARTICULATE MOBILITY FACTOR VALUES* 

(CONTINUED) 

.ooo: 

BiaiNG COOE CSS»-50-C 
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FIGURE 6 -3 .PARTICULATE MOBIL ITY 

FACTOR VALUES—COMTINUEO 

Location 

Padlic islands 
Guam -. 
Johnston Island 
Koror Island 
Kw*|al<in Island 
Muiura. Marshall Islands...;.... 
Pago Pago, ArnericanSamo*. 
Ponope Wend.—.'.—-.—u.— 
T n * . Careen* Islands—.: 
yuaka Island..- . ;. 
Yap Wand.. ; 

Particulated 
mobility 

assigned 
value 

0.0002 
0.002 
o.ooooe 
0.0002 
0.00006 
aoooos 
0.00002 
0.00008 
aoo2 
coeooa 

FIGURE 6 -3 .—PARTICULATE MOBILITY 
FACTOR VALUES—CONCLUDED 

Location 

American Virgin Islands 
SL Croh 

SL TtmiTifts .... 

Parliculatad 
mobility 

assigned 
vahie 

0.0008 
0.0002 
0 0002 

T A B L E 6-12.—PARTICULATE MOBILJTY 

FACTOR VALUES 

Greater ttian 1.4 x IO" ' 
Greater ttwi 4.4 x W l o 

1.4 X 10-" ; — 
Greater than 1.4 x 10 ' ' t o 

4.4 X 10->. 
Groater ttian 4.4 x 10" ' to 

1.4 X 1 0 - ' -
Greaier ttian 1.4 x IO~ ' lb . . 

4.4 X 10- f 
Greater than 4.4 x 1 0 ' ' t o . 

1.4 X 10-»_ 
Less ttion or equal to 4.4 x 10** 

Assigned 
value* 

0.008 

0.002 

0.0008 

0.0002 

0.00008 
0.00002 

• Do not round to nearest integar. 

T A B L E 6-13.—ToxioTY/MoeiuTY FACTOR V A L U E S • 

Mobility (actor value 
Toxicity lactor value 

10.000 1,000 too 10 

1.0 - — 
0 2 
0.02._ 
cooe : 
0.002_—_ 
0.0008 
0.0002 
0.00008 
0.00002 — 

WMO 
2.000 

200 
80 
20 

B 
2 
0.8 
0.2 

1.000 
200 

20 . 
8 
2 
O J 
0.2 
0.08 
0.02 

100 
20 

2 
0.8 
02^ 
O.08 
0.02 
0.008 
O.0O2 

10 
2 
02 
0.06 
0.02 
0.008 
0.002 
0.0006 
0.0002 

1 
0.2 
0.02 
0.008 
O.0O2 
0.0008 
O.0OO2 
0.00008 
0.00002 

• Oo not round to nearest inleger. 

622 Hazardous waste quantity. Assign a 
hazardous waste quantity factor value for the 
air migration palhway as specified in section 
2.4.2. Enter this value in Table 6-1. 

6.2J3 Calculation of waste charocteristica 
factor category value. Multiply the toxicity/ 
mobility factor value and ihrhaxardou* 
waste quantity factor val'ue.'subject to a 
maximum product of 1 X 10*. Bated on this 
producL assign a value from Table 2-7 
(section 2.4J.1] to the waste characteristics 
Factor category. Enter this value in Table 6.̂ 1. 

0.3 Targets. 
Evaluate the targets factor categoiy based 

on four factors: nearest individual, 
population, resources, and sensitive 
environments- Include only those targets (for 
example, individuals; sensitive enviromneots) 
located within the 4-iiiile target distance 
limiL except if an observed release is 
established beyond the 4-mile target distance 
limit, include those additional targets that are 
specified bvlow in this section and in section 
6.3.4. 

Evaluate Ihe nearest individual a.nd 
population factors based on whether the 
target populations are subject to Level I 
concentrations. Level U concentrations, or 
potential contamination. Determine which 
applies lo a target population as follows. 

If no samples meet the criteria for an 
r..^3c:''cc rcicuse to ai- a.̂ d if there is no 
observed release by direct observation, 
consider the entire population within the 
4-mile target distance limit to be subject to 
polRnlial contamination. 

If one or more samples meet Ihe criteria for 
an observed release lo air or if there is an 
observed release by direct observation, 
evaluate the population as follows: 

• Detemune the most distant sample 
location that meets the criteria for Level I 
ooncenlralion* as spedfied in sections.2.5.1 
and 2.S.2 and the most distant location (thai 
is. sample loc:ation or direct observation 
location) that meets the criteria for Level n 
concentration*. Use the health-based 
benchmarks from Table 6-14 in determining 
the level of contamination for sample 
locations. If the moet distant Level n location 
is closer lo a source than the most distant 
Level I sample location, do nol consider the 
Level 0 location. 

• Determine the single most distant 
location (sample location or direct 
observation location] that m> ''ta the criteria 
for Level 1 or Level II concentrationa. 

• If this single most distant location is 
within the 4-mile target distance limit, 
identify the distance categories bom Table 
6-15 in which the selected Level I 
concentrations sample and Level 0 
concentrations sample (or direct observatioo 
location) are located; 

-Consider the target population 
anywhere within this furthest Level 1 
di.st.Tnct category, or ariywh,?rc wiLnin 
a distnnw category closer to a source 
at the site, as subject to Level I 
conc«ntrations. 

-Consider the target population located 
beyond .my I-evel 1 distance 

categories, up to and including the 
population anywhere within the 
farthest Level D .distance category, as 
siibieet to Level n concentration*. 

-Consider the remainder of the target 
popidation within the 4-inile target 
distance limit as subject to potential 
conlaminalion. 

• If the single most distant location is 
beyond the 4-mile target distance limiL 
identify the distance at which the selected 
Level I concentrations sample and Level D 
concentrations sample (or direct observation 
location) are located 

-If the Level I sample location 1* within 
the 4-mile target distance limit identify 
Ihe target population subject to Level I 
concentrations as specified above. 

-If the Level I sample location is beyond 
the 4-mile target diatance UmiL 
consider the Largel population located 
anywhere within a rhstance bam the 
sources at the site equal to the 
distance to this .sample location to be 
subject to Level I concentrations and 
include them in the evaluation. 

-Consider the target population located 
beyond the Level 1 target population. 
but located ajiywkrfre within a 
distance from the sources at the site 
equal to the distance to tbe selected 
Level U location, to be subject to Level 
11 concentrations and include them in 
the evciluation. 
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-Do nol include any largel population as 
subjeot to potential contamination. 

TABLE 6-14.—HEALTH-BASED 
BENCHMARKS F<W HAZARDOUS 
SUBSTANCES IN AIR 

• Concentration corresponding to National 
Ambient Air Quality Slandaid (NAAQS). 

• Coooentration conespondlng to National 
EmissiaaStattdatds for Hazardous Air Pol
lutant* (NESHAPs). 

• ScReidng coooenbatiaii Cor cancer oonw-
sponding to that ooooenttaliaa that oone-
sponda-to the lir*kKlyUual cancer risk for 
tnhalubCRi esyosureai. 

• ScreesiDg coooenlratioa tor DOQcancet tox-. 
icologieal' responte* comspoadfaig to the 
Jteference Ooee (fUtD) for tnhalatioB expo
sures. 

TABLE 6-15.—An MUMATION PATHWAY 
DISTANCE VVEIGHTS 

Distanoe category (mles} 

Greyer t w i O to H— 
Graaler tti«i y« to M_ 
Greater ttian H to t 
Greater ttian 1 to2 
Greatsr ttion 2 to 3 
Greater ttian 3 to 4 
Qreatar than 4 ' 

dbtanc* 
weiflhf 

1.0 
0.25 
a064 
aoi6 

OJOOSI 
0.0023 
0.0014 

0 

• Do not roind to nearasi inMger. 

6.3.1 Nearest individual. Assiga lhe 
nearest individaal factor a value as follows: 

• If one or more resilience* or regolerly 
occupied buildings or areas is *Db)ect ta 
Level I concentnlion* as specified in eection 
6.3, assign a value of sd 

• If not but if one or more a residences or 
regularly occupied buildings or areas is 
subject to Level U concentrations, assign a 
value of 45. 

• If none of the residence* and regularly 
occupied buildings and areas is subject to 
Level I or Level U concentrations, assign a 
value to this factor based on the shortest 

distance to any residence or regularly 
occupied building or area, as measured from 
any source at the 4te witiii en air migration 
oontalnment factor vahe greater than 0. 
Based on this 'diorlest dtstance, assign a 
value from Table 6-18 to die nearest 
individual factor. 

Enter the value assigned in Table 6-1. 

TABLE 6-16.—NEAREST INDIVIDUAL 
FACTOR VALUES 

Oislanoe to nearest IndMlual (mUes) 

1 (rvnl II eftncenlralinm* , , 
O t o * .- ._. ..._. 
Greater V M O H » ^ .,,, 
O n n l e r l l w i H m r a 
Greater ttisi W to 1 

*tair 
50 
4S 
20 
r 
J 
1 
0 

• Distanoe does not apply. 

6,3.2 Ajpu/oliiinL In evaluafli^ tha ' 
population factor, count residents, aludents, 
aad woikers regularly present within the 
taiget distance lioiiL Do not connt transient 
popuJatiati* such as cnstomen and travelers 
passing through the area. 

In estimating residential population, whoi 
the estimate i* based on the number ot 
residences, multiply eadi residence by the 
average number of person* per reeidence for 
the county fai which the residence is located 

6.3.Z.1 £eve/o^canranioiotian. Evaluste 
lhe population factor based on three factors: 
Level I concentrations. Level n 
coocenlratioas, and potential cootamirution. 

Evaluate the population subject to Level I 
concentration* (*ee section 6,3) aa epedfied 
in sectioo 6,3Z2, the population sobject to 
Level n coocentrations aa specified bi section 
6.3.23. and the popaiatioD nibject to potential 
contamination as specifieil in tection 622.4. 

For the potentia) contamination Eaetor, use 
population raoge* in evaluating the factor as 
speciGed in eection 6J.2.4. For the Level I and 
Level n concenbationi factors, use the 
population estimate, not population ranges, hi 
evaluating both factorsi 

B222 LerelIcoacenlrati'ons.SumAe 
numberof people subject to Level I 

concentrations. Multiply this sum by 10. 
Assign the product as the value for this 
factor. Enter this value in TaUe 6-1. 

6222 LevelUooncentrati'oas. Sam Ae 
number of people «uh|ect to Level n 
concentrations. Do not indode those people 
already ooonted touler tbe Levd I 
coneentrations focter. Assign thi* *um as the 
value for this factor. Enter tlds value In Table 
6-1. 

6J.2.4 l^otent/ofcofltam/notfan 
Detennine the number of people within eadi 
distance categoiy ofthe target didance Umit . 
(see Table 6-lS) who a n subject to potoitfal 
contamination. Do not indwfe diosc people 
already coantediBider tiw Levd I and Level 
Q coocaDtiatioa* foctois. 

Baaed on tiw number of people present 
. within a distance category, asstgn a dhtance-

weighled population Tahe for tiut distance 
categoiy from Table t-17. (Note &at the 
distance-wei^ted population values in Table 
6-17 incorporate die distaoce weights from -
Table 8-1& Do aot multiply the values from 
Table 6-17 by Ifaese disUnce weight*.) 

Calculate die potential contamination 
factor value (PI) aa follows: 

i n 
PI=— I W, 

10 i - l 

where: 
W,=Distance-weighted population from 

Table 6-17 for distance category L 
n=Number of distance categories. 

If PI is less than 1. do not round it to the 
nearest integer, tf Ft is 1 or more. round to Ihe 
nearest integer. Enter ttiis value in Table 6-1. 

6.3.2.S Calculation of population factor 
value. Sam the foctor values for Level I 
concentraUons, Level n concentratioas, and 
potential contamination. Do not round this 
sum to tte nearest integei. Assign this sum as 
the population facior value. Enter this value 
in Table 6-1. 

TABLE 6-17.—OISTAMCE-WEIGHTED POPULATION VALUES FOB PoTEtmAL CONTAMINATION FACTOR FOR AIR PATHWAY • 

Distance category t " iU^ i 

On a source 
Greater ttwi 0 to Vd 
Graaler ttian V. to ^ 
Greater ttian Sii to 1 
Greater tt\an t to 2 _ 
G'eater ttian 2 to 3 
Greater t a n 3 to 4 _ 

0 

0 
0 
0 
0 
0 
0 
0 

110 
10 

4 
1 

0.2 
0.06 
0.02 

0.009 
0.005 

I t to 
30 

17 
4 

0.9 
OJ 
0.09 
0.04 
O02 

31 to 
too 

S3 
13 
3 

0.9 
0.3 
0.1 

0.07 

101 
to 

300 

164 
41 
9 
3 

0 8 
0.4 
0 2 

Number ot people wittiin ttw distwce category 

301 
to 

1.000 

S22 
131 
28 

» 
3 
1 

0.7 

! 1,001 
to 

3.000 

1.633 
408 
88 
26 
e 
4 . 
2 

3.001 to 
10,000 

5.214 
1,304 
282 
83 
27 
12 
7 

laooi 
to 

30.000 

16,325 
4;081 
882 
261 
83 
38 
23 

30,001 to 
100.000 

5Z137 
13,034 
2.815 
834 
268 
120 
73 

100.001 
to 

300,000 

163.248 
40.812 
8.315 
2.612 
833 
375 
229 

300.001 to 
1,000.000 

521J60 
130340 
28.153 
8.342 
2.859 
1,199 
730 

1,000,001 
to 

3.000.000 

1,63Z455 
406.114 
88,153 
26. t l9 
8.326 
3.7SS 
2.285 

integer. 
Round Oie numOer ol people presanl «* i in a distance caiegory to nearest iraeger. Oo not round (he a-v-Jgnod d«tance-iw:igMod poootrtcin vaiije to r>n.vest 

6.. 3 Resources. Evaluate the resources 
taclor as follows: 

• A.s.'iign a value of S if one or more of the 
following re.sonrces are present withln.one-

half mile of a source at the site having an air 
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migration containment factor value greater 
thanO; • 

-Commercial agriculture. 
•Commerdal silviculture. 
-Major or designated recreatibo area. 

• Assign a value Of 0 if none of these 
resources is presenL 

Enter the valoe assigned in Table 6-1. 
62A Sensitive environments: Evaluate 

sensitive environments ba*ed oin two factors: 
actual cpntaminalioii and potential 
contaminatibn. Determine whldi fadot 
applies as foIloWs.;' 

if no samples meet the alteriii fw an 
observed release lo air and if tfaerei i* no 
obaerved release by direct observation; 
consider all sensitive environments located, -
partially or wholly, within the target distance 
limit to oe subjed to potential contamination. 

If one or more saniple* meet the criteria for 
an observed release to air or if there t* an 
observed releaae by dired obeenration, 

. detemifaie the most distant loOation (that ie, 
sample location or direct observation 
location] that meets the criteria for an 
observed release: 

• If the most di*tant location meeting the 
criteria for an observed rdease I* vvithin the 
4-inile.target diatance Umit-identify the 
diatance category from Table 6^15 in whidi i t . 
is located: 

-Consider sensitive environments 
located, partially or wholly, anywhere 
within thi* distance category or 
enywhere within a distance category 
doser to a source at the site as subject 
to actual contaminatioio. 

-Consider aU other sensitive 
environments located, partially or 
wholly, within the target distance limit 

' as subjed to potential contamination. 
• If the most distant location meeting the 

criteria for an obaerved releaae ia beyond die 
4-mile target distance limiL identify the . 
distance el which il is located: 

-Consider sensitive environments 
located, partially or wholly, anywhere 
within a diatance from the sources at 
the site equal to the distance to this 
location to be subject to actual 

\U: contamination and indude all such 
Kv sensitive environments in the 
W evaluation. 
f -Do hot indude any sensitive 
I environments as subject to potential 

Gonlaroinatioo. 
6.3.4:1 Actual contamination. Detennine 

those aensithre environments subject lo 
actual cootamination (i.e.. those located 
partially or wholly within a distance category 
subject to actual contamination). Assign 
valua<8) from Table 4-23 (section 4.1.4.3,1.1) 
lo'eddi sensitive environment subjed to 
actual cootamination. 

For those sensitive envirohnients ihat are 
wetlands, assign sn additional va\w. from 
Table 6-18. In assigning a vahie from Table 
6-18. indude only those portions of wetlaiuls 
located within distance categories siihjed to 
actaal contamination. If a wetland is located 
;.-."'..C.-i' Ln a liistancecattgory subject to 
actual contamination and partially in one 
subject to potential contamination, then 
solely for purposes of table 8-18. count the 
portion in the distance category subject to 
po'ential conlaminalion under the potential 

i 

contamination fador in section 6.3.4.2. 
Delermine the total acreage of wetland* 
vrithin those distance categories subjed to 
actual contamination and assign a value from 
Table 6-18 based on this tola) acreage. 

Calculate the actual contamination fador 
vahie (EA) as follows: 

EA=WA+ 2 S, 
i = l 

where: 
WA^Value assigned bom Table 6-18 for : 

wetlands in distance categories subjed 
. to actuaTcontaroirtation. 

Sis Value(*) assigned from Table 4-23 to 
sensltiye enviroiunent L 

n=Number of senaitive environment* sulked 
to actaal contamination. 

Enter the value assigned in Table 6-1. 

TABLE 6-18.—WETLANDS RATING VALUES 
FOR AIR MIGRATION PATHWAY • 

Where: 

Wetfsnd wea (acres) 

| o , ; < | | h ^ 1 , , 

i.toSo ; ...,„•, 
Greater ttion so to 100 :.„ " . . . . i - . . . . 
Graaler ttian 10O to 150 _.. .... . 
Graoter ttian 150 to 200 

Greater ttivi 300 to 400 . 
Greater ttiw 400 to 500 .: „ , . 
Greatsr ttian 500 

' ^ 

0 
IS 
7S 
125 
175 
250 
350 
450 
500 

* Wettands as definsd in 40 CFR section 230.3. 

63.4.2 Potential contamination. 
Determine those sensitive environments 
located, partially or wholly, within Ihe largel 
distance Umit that are subject lo potential 
contaminatioiL Assign value(s) from Table 
4-23 tb each sensitive environment subject 

to potential contamination! Do not indude 
those sensitive environments already counted 
for Table 4-23 under the actual 
contamination factor. 

For eadi distance category subjed to 
potential contamination, sum the value(s) 
assigned from Table 4-23 to the sensitive 
environraents hi thai distance category. If • 
sensitive environment is located in more than 
one distance category, assign the sensitive 
environment only lo that distance category 
having the highest dis'-'oce weighting value -
from Table 6-15. 

For those sensitive environments that are 
wetlands, assign ao additional vahie from 
Table 6-18 In assigning a value from Table 
6-18. indude only those portions of wetiands 
located within distance categories subject to 
potential contamination, as spedfied in 
section 6.3.4.1, Treat the wetlands in each 
separate distance category as separate 
Bensitive environments solely for purposes of 
opplyih^ Tabic (V-IB. D'^'emine the total 
acreage of wetlands wiihin each of these 
distance categories and assign a separate 
value from Table 6-18 for each distance 
category. . 

Calculate the polenlial contamination 
• f;ic1or value [EPJ na fo);ow3: 

EP= - I ([Wj+S,jDJ 
10 j = l 

n 
S , - 18,1 

1=1 

S|,=Value(s) assigned from Table 4-23 lo 
sensitive environment in distance 
category!. 

n=> Number of sensitive environments subject 
to potential contamination. 

Wt^aValue assigned from Table 6-18 for 
wetland area in diatance categoiy {. 

DjsiDistance weight from table 6-15 fOr 
distance category j . 

m=Number of distance categories subject to 
potential contamination. 

If •> i* lee* than 1, do not round it lo the 
neareet inleger, if EP is l or more, round to 
the nearest taiteger. Enter the value assigned 
in Table 6-1. 

ej.4.3 Calculation of sensitive 
environments fqctar value. Sum the factor 
values for adual contamination and potential 
contamination. Do nol round this sum, 
designaled as EB, to the nearest inleger. 

Because the pathway score based, soldy on 
sensitive environments is limited to a 
maximum of 60, use the value EB to 
determine the value for the sensitive 
environments factor as follows: 

• Multiply the vahies assigned lo 
likelihood of release (LR). waste 
charaderistics (WC). end EB. Divide the 
product by 82,500. 

-tf the resuh is 60 or less, assign the 
value EB as the sensitive environments 
fador value. 

-If the result exceeds 60, calculate a 
value EC as follows: 

EC = 
(60)(a2,S0O) 

(LR)(WC) 

. Assign the value EC as the sensitive 
environment* facior value. Do not round 
this value to the nearest integer. 

Enter the valoe assigned for the sensitive 
environments fador in Table 6-1. 

6.3.5 Calculation of targets factor 
category value. Sum the nearest individuaL 
population, resources, and sensitive 
environments factor values. Do not round this 
sum to the nearest integer. Assign this sum as 
the targets factor category value. Enter this 
value in Table 6-1. 

6.4 Calculation of air migration pathway 
scnre. Multiply the valuf?3 for likelihood of 
release, waste characteristics, and targets, 
and round the product te the nearest inleger. 
Then divide by 82.500, Assign the resulting 
value, subject to a maximum value of 100, as 
the air migration pathway score (SJ. Enter 
this score in Table 6-1. 
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7.6 Sites Containing Radioactive 
Substances. 

In general radioactive substances are 
hazardous substances under CERCIA and 
should be considered in HRS scoring. 
Releases of certain radioactive substance* 
are. however, excluded from the definitioa of 

"release" in sedion 101(22] of CERCLA, as 
amended, and should not be considered in 
HRS scoring. 

Evaluate sites cpntaining radioactive 
substances using the instructions spedCed in 
sections 2 through 6. supplemented by the 
instructions in this section. Those factors 

denoted with a "yes" in Table 7-1 are 
evaluated differently for sites containing 
radioactive substances than for sites 
containing only nonradioactive hazardous 
substances, while those denoted %vilh a " n o " 
are nol evaluated differently and are not 
addressed in this section. 

TABLE 7-1.—HRS FACTORS EVALUATED DIFI^RENTLYTOR RADIONUCUDES 

Ground water pathway status- Surface water pattiway Status* Soil enposure pattiway Status' Air pattiway Status* 

UkelRieod of Relea** 

Observed Rrtease— ._. 
PMenlial to Release . 

ContainihenI 

Net Piedpitatian _,. 
Deptti to Aquiler _.... .-_. 
Travel Tune '..I 

Wa*t* Ctwaeter l i t i c * 

Toidcily 

MobiSly— . _ 
Hazardous Waste Quantity.^ 

Target* 

Nearest Wen... 
PopUation-
Resoieoes-
WeUliead Protection Araa . -

Ve* 
No 
No 

No 
No 
No 

Yes 

No 
Yes 

Yes" 
Yes» 

No 
No 

LBcemood of Relea** 

Obseiyad Release.-^ .; 
Potential to Release 

Oiieitand Flow Cootain-

RunoR 
Distance to Surface Water.. 
Flood Frequency—: 
Flood Containment._._ 

Wast* Cnaractoflstlc* 

Toodcity/EootQidcity 

Perststenca/MobHIty..—:.... 

Bioaccuraulation Potential-

Hazardous Wasto Quantity-.. 

Target* 

Nearest tntake.. 
Drinking Water Population _ . 
Resouces 
Sensiliva Environnients . 
Human Food Cliain Individ

ual. 
Human Food Chain Popula-

ttoa 

Ye* 
No 
No 

No 
No 
No 
No 

Yea/ 
Ye* 

Yea/No 
No 

Ye* 

Yes» 
Yes» 

No 
Y M » 
Y e s ' 

Yes» 

Lf toAiood ot Expoaur* 

Oliserved Contaminatton 
Atttaetivenass/Accessttiiiity. 

to Nearby Resident* _.. 

Area ol Contamination 

Waoto CiiaraetarWlc* 

Tonicity... . 

Hazaidous Wa^e Quantity 

Target* 

Residehl kidividuai 
Resldeni Populatton 
Workers—. « _ - _ 
Resources-
Terrestrial Sensitive Environ

ments. 

Nearby Individual 
Population Witt«i 1 Mile 

Ye* 
No 

No 

Yes 

Yes 

Yes» 
Y e s ' 
No 
No 
No 

No 
No 

Ukefflwod of n*lea*a 

Obseived Release 
Gas Potential to Relaas*-. 

Gas Conulnniani _____ 

Gas Souro* Typ* 
Go* Migration Polanttal.. 

ParttculatoPDienttalto 

PwttcuMe Conlainnenl— 
ParticulaM Souro* Type— 
ParticulaW Migration Po-
lenttaL 

Waste 

T0Klclly_ 

Motaity 
Hazardous Waste Quanttty— 

Taiget* 

Nearest IndMdual 
Populatton.. 
Resources 
Sensitive Environnients. 

Ye» 
No 
No 

No 
No 
No 

No 
No 
No 

Yes 

No 
Yes 

Yes' 
Yes* 
No 
No 

* Factors evaluated drtfeientty are denoted by "yes": lectors not evakiatad iSfferentty ace denoted by " n o " 
' Orflerenoe is in ttie determination ol Level I and Level H concentrations. ^ 

In general site* containing mixed 
radioactive and other hazardous substances 
involve more evaluation than sites containing 
only radionuclides. For sites containing 
mixed radioactive and other hazardous 
substances, HRS fadors are evaluated based 
on considerations of both the radioactive 
substances and the other hazardous 
substances in order to derive e single set of 
factor values for each factor category ui each 
of the four pathways. Thus, th . VRS score for 
these sites reflects the combined potential 
hazards posed by both the radioactive and 
other hazardous substances. 

Section 7 is organized by factor category, 
similar to sections 3 through 6. Pathway-
specific differences in evaluation criteria are 
spedfied under each factor category, as 
appropriate. These differences apply largely 
lo the soil exposure pathway and to sites 
containing mixed radioactive and other 
hazardous substances. AU evaluation criteria 
specified in sectioris 2 through 6 must be met. 
except where modified in section 7. 

7.1 Ukelihood of release/likelihood of 
exposure. Evaluate lilcelihood of release for 
the three migration pathways and likelihood 
of exp<j3ure for the soil expooiirc pathway as 

spedfied in sectionsiZ through 8, except 
estabUsh an observed release and observed 
contamination as spedfied in sedion 7.1.1. 
When an observed release cannot be 
established for a migration pathway, evaluate 
potential lo release as spedfied in secUon 
7.1.2. When observed contamination cannot 
be established, do not evaluate the soil 
exposure pathway. 

7,1.1 Observed release/observed 
contamination. For radioactive substances, 
establish an observed release for each 
migration pathway by demonstrating that the 
site has released a radioactive substance to 
the pathway (or watershed or aquifer, as 
appropriate); establish observed 
contamination for the soil exposure pathway 
as indicated below. Base these 
demonstrations on oiie or more of the 
foUowing. as appropriate to the pathway 
being evaluated: 

• Direct observation; 
-For each migration pathway, a material 

that contains one or more 
radlonudides has been seen entering 
the atmosphere, surface water, or 

' ground water, as appropriate, or is 
known lo have entered ground water 

or surface waler through direct 
deposition, or 

-For the surface water migration 
palhway, a source area containing 
radioactive substances has been 
flooded at a time that radioactive 
substances were present and one or 
more radioactive substances were io 
coatact with the flood waters. 

• Analysis of radionudide concenirations 
in samples appropriate to the palhway (that 
is. ground water, soil. air. surface water, 
benthic. or sediment samples): 

-For radionuclides that occur naturaUy 
and for radionuclides that are 
ubiquitous in the environment; 

- -Measured concenlration (in units of 
activity, for example, pCi per 
kilogram (pCi/kgl, pCi per liter 
[pCi/11, pCi per cubic treter [pCi,/ 
m l ) of a given radionuclide in Lhe 
sample are at a level that:. 

Equals or exceeds a value 2 
standard deviations above the 
mean site-specific background 
concentration for tha! 
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radionudide in thai type of 
sample, or 

- - -Exceeds the appe^Hmit value 
of the range of regional 
background concentration 
vahies for that ipedSc ; 
ndimiudide in that type of 
sample. 

- -Some portion of the increase must be 
attributable to the site to establish 
the observed rele*se'(or observed 
contamination), and 

—For the soil exposore pathway only, 
the radionncUde m«i*t •1*0 be 
preient at the sorboe or covered by 
2 feet or le** of cover material (for 
example, soil] to establiah observed 
contaiBiiiatioa. ' 

-For man-made radionuclide* without 
ubiqoitoil* backgroond conceiitration* 

. intheenvironmemt:-
—Measured coneenbratton (in units of 

activity} of a-giren radionuclide in 
a sample equala or exceeda the 
sample qiiantllatiop limit for that 

. specific radiomiclhie hi that type of 
media and i* attributable to the 
site- . 

—However, if the radioooclide 
concentiation equals or exceeds its 
sample ipientitatioB Hmit. but its 
release can also be attributed to 
-one or more aei{^boring sites, Oien -

. . the measured concentration of that 
radionuclide must also equal or 
exceed a value either 2 standard 
deviations aboye the mean 
concentration of that radionuclide 

. contributed by those neighboring 
sites or 3 tiroes its background 
ooncentration, whichever i* lower; 

- -If die eample quantitation liinit 
cannot be estabUahed: 

-If the sample analysis was 
performed under the EPA 
ContradLabivalory Program, 
u*e Ae EPA contract-required 
quantitation limit (CRQL) in 
place of the sample 
quantitation limit in 
estabhshing an observed 
release lot observed 
contamination). 

If the sample analysi* ii nol 
performed under the EPA 
Contract Lalmtory Program, 
lue the detection limit in 
place of the eample 
quantitation UmiL 

- -For the soil exposure pathway only, 
the radionudide must abo be 
presf.'nt at the surface or covered by 
2 feet or less of cover material (for 
example, soil) to establish observed 
contamination. 

• Camma radiation measurements (applies 
only to observed contamination for the soil 
exposure pathway): 

-The gamma radiation exposure rate, as 
measured in microroectgens per hour 
',.ip.'\-) UiLn-;.; p. f.JUMiy i,-.;;L'-oi.-iant h.:ld 
1 meter above tl.c ground surface (or 1 
meter away from an aboveground 
source), equals or exceeds 2 times the 
site-spedfic background gamma 
radiation exposure rate. 

-Some portion of the increase must be 
attributable to the site lo eslablish 
observed contamination. The gamma-
emitting radionotdides do nol have to 
be wilUn 2 feel of die surface dt Ihe 
source. 

For the three migration pathways, if an 
observed release can be established for the 
pathway (or aquifer or watershed, as 
appropriate). lAdgn the pathway (or aquifer 
or watershed) an observed release factor 
value of 550 and proceed to sedion 7X tf an 
observed release cannot be established, 
assign an obeerved release fador value of 0 
and proceed to eection 7.1.2. 

For the *oil expo*iire padiway, if observed 
contamination can'be eetabUshed, assign the 
UkeUiood of exporare fador for resident 
population a valiie of 550 if there is an area of 
observed contamination in one^r more 
locations listed in sedion S.1; evaluate the 
likelihood of expoeure factor for nearby 
population a* spedfied in eection 5.2.1: and 
proceed.to section 72. U observed 
contamination caimot be established, do nol 
evaluate the soil exposure palhway. 
. At «ite* containing mixed radioactive and 
other hazardou* •ubstance*. evaluate 
observed releaie (or obeerved 
contamination) eeparately for radionudide* 
as described in this section and for other 
bazardoQ* *ubstancei a* described in : 
section* 2 through ft. 

For the three migration pathways, if an 
observed, release can be established based on 
either radionnclide* or other hazardous 
substances, or both, assign the padiway (or 
aquifer or watershed) an observed rdease 
factor value ef SSO end proceed lo section 72. 
If an observed-release cannot be estaUished 
bas(id on either radionudidiBa or other 
hazardous substances, assign an observed 
release &ctor value of 0 aad proceed to 
section 7.1.2. 

For the eoil exposure pathway, if observed 
contamination can be established based on 
either radionuclides or other hazanlou* 
substances, or both, assign the likelihood of 
exposure factor for resident population a 
value of 550 If there is an area of observed 
contamination in one or more location* Usted 
in section S.1: evaluate the likelihood of 
exposure factor for nearby p<H>ulation aa 
specified in section 5.2.1: and proceed to 
section 7.2. If observed contamination cannot 
be established based on either radionucUdes 
or other hazardous substances, do not 
evaluate the soil exposure pathway. 

7.1.2 Poter„.'^l to release. For the three 
migration pathways, evaluate potential lo 
release for sites conlainitig radionuclides in 
the same manner aa specified for sites 
containing other hazardous substances. Base 
the evaluation on lhe physical and chemical 
properties of the radionuiclides, not on their 
level of radioactivity. 

For sites containing mixed radioactive and 
other hazardous substances, evaluate 
potential to release considering radionuclides 
and other hazardous substances together. 
Evriioare pofectial la rtl'iaae for each 
migratien pathway as specified in sections 3, 
4. or 6. as appropriate. 

7.2 Waste characteristics. For radioactive 
substances, evaluate the human toxicity 
factor, the ec:o5y5tfl.ii toxicity factor, the 

surface water persistence fador. and the 
hazardous waste quantity fador as spedfied 
hi Uie following sections. Evaluate all other 
waste characteristic fadors as spedfied in 
section* Z through 6. 

7.2.1 Human toxidty; For radioactrve 
substance*, evaluate the human toxidly 
fador a* epedfied below, not as spedfied in 
section 2.4.1.1. 

Assign human toxicity factor values to 
those radionadides available lo the palhway 
based on quantitative dose-responae 
parametera for cancer risk* a* follow*: 

• Evaluate: radionudide* only oo the basis 
of cardnogenieily and assign aU 
radionadides to weight-of-evidenoe category 
A . . • . 

• Assign a human toxidty fador valoe 
bom Table 7-2 to each radionuclide based on 
it* tkipa factor (also referred to a* cancer 
potency factor). 

-For eadi radionuclide, use the higher of 
the slope factor* for inhalation and 
ingestion to assign the fador value. 

-If only one slope fador is available for 
lhe radionudide, use it to assign the 
loxidly factor value. 

-If no slope factor i* available for the 
radionudide, assign thai radionudide 
a toxidty fador value of 0 and nse 
other radionuclides for which a slope 

' fador is available to evaluate the 
pathway. 

• If all radionucUdes available to a 
particular pathway are assigned a human 
4oxidty factor value of 0 (that is, no slope 
factor is available for all the rai^onuclides). 
use a default human toxidty factor value of 
I.OOO as the human toxidty factor value for 
all ladiooocUdea available to the pathway. 

At die* containing mbced radioactive and 
other hazardooa substances, evaluate the 
toxidly tactor separately for the radioactive 
and other hazardoas substances and assign 
each a *eparate toxidty factor value. Thi* 
appUes regardless of whether the radioactive 
endotherhazacdous substances are 
physically separated, combined chemicaUy, 
or simply mixed together. Assign loxidly 
facior value* to tbe radionudide* a* specified 
above end lo the other hazardoas substances 
as spe-cified ia sectioa 2.4X1. 

Al sites cootaining mixed radioadive and 
other hazardoos substance*, if oil 
radionuclides available to a particular 
pathway are assigned a human toxidty factor 
value of 0. use a default human loxidly factor 
value of UOao for all thoee radionuclides even 
if nonradioactive hazardous substances 
available to the pathway are assigned human 
toxidty factor values greater than 0. . 
Similarly, if all nonradioactive hazardous 
substances available lo the pathway are 
assigned a human toxidty factor value of 0, 
use a default human toxidty factor value of 
100 for aU these nonradjoactive hazardous 
substance* even if radlonudides available to 
the pathway are assigned human toxidty 
factor val«!;3 ;?reatcr than 0. 

722 Eixsystem toxidty. For the surface . 
water environraental threat (see sections 4.1.4 
and 4.2.4). assign an ecosystem toxicity factor 
value to radionuclides (alone or combined 
diemically ornilxed with other hazardous 
substanc/'s) using tlie sarr.e slop* factors and 
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procedures spedfied for the human toiddty 
factor in sedion 7.2.1, except use a default of 
1(X>, not 1,000, if all radionucUdes eligible to 
be evaluated for ecosystem loxidly receive 
an ecosystem toxidty fador value of 0. 

TABLE 7-2.—TOXICITY FACTOR VALUES 

FOR R A O I O N I X X I O E S 

Cancer slope tactor'(SF) (pCI)'' 

3x 10-"sSF ; 
3XlO-'«sSF<3x10-" 

SF<3X10-" ; 
SF nd avaNaUe lor the radionucM* . 

Assigned 
v«u* 

laixw 
1.000 
100 
0 

• Radtonudids *lape lectors ere estinate* of *ge-
everagad, indmdu*! Madni* total «»es* c*noer nsk 
per pfcoqiil* o( raitonucida Moled er Meested. 

Al site* containing mixed radioactive and 
other hazardous eubstances, evaluate the 
ecosystem' toxldty foictor sepaiately for the 
radioactive and other hazardou •uMtances 
and eesign each a eeparate ecosystem 
toxidty factor value. This appUes regardless 
of wdiether the radioactive and odier 
hazardous mibstances are phydcaUy 
eeparated. combined chemically, or simply 
mixed togeth^. Assign ecosystem toxidty 
fador values to the radionudides as spedfied 
above and lo the other hazardous substance* 
as spedfied hi sections 4.1.4.2.1.1 and 
4.2.4.2.1.1. If eU radionucUdes available to a 
particular, palhway are assigned an 
ecosystem toxidty factor vidua of 0, use a 
default ecosystem toxicity factor value of 100 
for all these radionucUdes even if 
nonradioactive hazardous substances 
available to the pathway are assigned 
ecosystem toxicity facior values greater than 
0. SimUarly. if eU nonradioactive hazardous 
substances available to the pathway are 
assigned an ecosystem toxidty fador value 
of a use a default ecosystem toxidty factor 
value of 100 for all these nonradioactive 
hazardous auhslance* even if radionudide* 
available lo the pathway are assigned 
ecosystem toxicity factor values greater than 
0. 

7.2.3 Persistence. For radionucUdes, 
evaluate the surface water persistence facior 
based solely on half-life; do not indude 
sorption to sediments in the evaluation as Is 
done for nonradioactive hazardous 
substances. Assign a persistence fador value 
from Table 4-10 (section 4.1.2.2.1.2) to each 
radionudide based on half-life (ti n) 
calculated as foUows: 

t i ; i = . 

'+1 
r V 

where: 
r=Radioactive half-life. 
v=VolaUUtaUon half-life. 

If the volatilization half-life cannot be 
cjiiir.aied for aradionucliiie from available 
data, delete it from Ihe equation. Select the 
portion of Table 4-10 to use in assijfning Ihe 
persistence factor value as specified in 
section 4.1.2.2.1.2. 

At sites containing mixed radioactive and 
other hazardous substances, evaluate the 
persistence factor separately for each 
radionudide and for each nonradioactive 
hazardous substance, even if the available 
data indicate that they are combined 
chemicaUy. Assign a persistence fador value 
to each radionudide as spedfied in this 
section and to each nonradioactive 
hazardous substance as spedfied in sectian 
4.X2Z.\2. When combined dten^cally, assign 
a single persistence fador value based on the 
higher of die two values assigned 
(individually) to the radioactive and 
noiua4ioactiv« component*. 

7.2.4 Selection i>f sutistance potentially 
posinggreatest hazard. For each migratioa 
pathway (dueat aquifer, or watershed, a* 
appropriate), aelect the radioactive eubstance 
or nonradioactive hazardous aubstance thai 
potenllilly poses the greatest hazard based 
on its toxidty fador value, combined with 
the appUcable mobiUty, persistenoe, and/or 
bioaccumulaUoiv (or ecosystem 
bioaccumulation) potential fador values. 
Combuie these factor value* ar spedfied In 
sections 2,3.4. and 6. For the soil exposure 
palhway. base the selection on the toxidty 
factor alone (see sections 2 and S). 

7.2.5 Hasardous waste quantity. To 
calculate the hazanlous waste quantity fador 
value for sites containing radioactive 
substancea, evaluate source hazardous waste 
quantity (see section 2.4.2.1) using only the 
foUowuig two measures in die following 
hierarchy (these measure* are consistent 
with Tiers A and B for nonradioactive 
hazardous substances In sections 2.4.2.1.1 
and Z4.2.1.2): 

• Radionuclide constituent quantity ftier 
A). 

• Radionudide wastestream quantity (Tier 
B). 

7i.5.1 Source hazardoas waste quantity 
for radionuclides. Foreach migration 
pathway, assign a source hazardoiis waste 
quantity valuie to each source having a 
containment factor value greater than 0 for 
the pathvray being evaluated. For the soil 
exposure pathway, assign a source hazardous 
waste quantity value lo each area of 
observed contaminatioa as appUcable to the 
threat being evaluated AUocate hazardous 
substances end hazardous wastestreams to 
specific sources (or areas of observed 
contamination) as spedfied in sedion 2.4.2. 

72.5.1.1 Radionuclide constituent 
quantity (Tier A). Evaluate radionudide 
constituent quantity for each source (or area 
of observed contamination) based on the 
activity content of the radionudides 
allocated lo the source (or aree of observed 
contamination) as follows: 

• Estimate the net activity content (in 
curies) for the source (or area of observed 
contamination) based on: 

-Manifests, or 
-Either of the following equations, as 

applicable:. 

N = 9.1x10-IV) 2 AC, 
i = l 

N 

or. 

whrre; 

Estimated net activity content 
(in curies) for the source (or 
area of observed 
contamination). 

V=Total volume of material (in 
cubic yards) in a source (or . 
area of observed 
contamination) containing 
radionudides. 

A Q e Activity concenlration above 
the respective background 
concentration (in pCi/g) for 
each radionudide I allocated 
to the source (or area of 
observed contamhiation). 

n=Number of radionucUdes 
allocated to the source (or 
area of observed 
contarabiKtion) above the 
respective background 
concentrations. 

N=.3.8X10-"(V) 2 AC 
i= l 

where: 
N ̂ Estimated net activity content 

(in curies) for the source (or 
area of observed 
Gonlamination). 

V=Total volume of material Qo 
gaUotis) in a source (or area of 
observed cOhlaimnation) 
containing radionucUdes. 

ACi=Activity concehlriaUon above 
the respective background 
concentration (m pCi/l) for 
each radionucUde i allocated 
to the source (or area of 
observed contamination), 

n^sNumber of radionucUdes 
aUocated to die source (or 
area of observed 
contamination) above the 
respective beckground 
concentrations. 

--Estimate volume for the source (or 
volume for the area of observed 
contamination) based on records or 
measurements. 

- -For the soU exposure palhway. m 
estimating the volume for areas of 
observed contaminatioa do not 
include more than the first 2 feet of 
depth, except for those types of 
areas of observed contamination 
listed in Tier C of Table 5-2 
(section 5.1.2.2), nidude the entire 
depth, nol just that within 2 feet of 
the surface. 

• Convert from curies of radionuclides to 
equivalent pounds of nonradioactive 
hazardous substances by multiplying the 
activity estimate for the source (or area of 
observed contamination) by 1,000. 

• Assign this resulting product as tbe 
radionuclide constituent quantity value for 
the source (or area of observed 
conlaminalion). 

If the radionuclide constituent quantity for 
the source (or area of observed 
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contamination) is adequately determined 
(that is, the total activity of aU radionuclides 
in the source apd rdeases from the source [or 
in the area of observed contamination] is 
known or is estimated with reasooable 
confidence), do not evaluate the radionuclide 
wastestream ipiantity measure in section 
72-5.12. Instead, assign radionudide 
wastestream quantity e value of 0 and 
proceed lo section 7.2.5.1.3. If the 
radionudide consUtuent quantity is not 
adequately determined, assign the source (or 
area of obeerved contaminaUon) a value for 
raiKbnudide coottittteot quantity based on 
die avaUable data and proceed to sectioo 
7.2.5,li 

- 7.2.5,1.2 RadionucUde wastestream 
quantity (TierBJ. Evaluate radionucUde 
wasteitream quantity for the eource (or area 
of observed contaminaUrm) based on the 
activily content of radionadiite wastestream* 
•illocaled to the source (or area of observed 
contamination) as foUows: 

• Esthnate the total volume (in cubic 
yards or in gaUons) of wastestream* 
containing radionudide* aUocated lo the 
source (or area of observed contamination). 

• Divide the volume in cubic yard* by 
0.55 (or the volume in gallon* by 110) to 
convert to the ectivity content expressed in 
terras of equivalent pounds of nonradioactive 
hazardous nbttances. 

• Assign the lesalting value as the 
radionudide wastestream quantity value for 
the source (or area of observed 
contamination). ~ -

7.2.5.U Calculation of source hazardous 
waste quantity value for radionuclides. 
Select the higher of the vahies assigned to the 
source (or area oT obaerved contamination) 
for. radionucUde constituent quantity and 
radionuclide wastestream quantity. Assign 
this value as the source hezardous waste 
quantity vahie for the source (or area of 
observed contamination). Do aot round to th 
nearest inleger, 

72.52 Calculation ofhazardous waste 
quantity factar value for radionuclides. Sum 
the source hezardous waste quantity values 
assigned lo aU sources (or areas of observed 
contaminatioii) for the palhway being 
evaluated and round this sum to the nearest 
integer, except: if the sum is greater th«n 0. 
but less than 1. round il lo 1. Based on tiiis 
value, seled a hazardous wasle quantity 
facior value for this pathway from Table 2-6 
(section 2.4.2.2). 

Fur a migration pathway, if the 
radionuclide constituent quantity is 
adcciuately determined (see section 7.2.5.1.1) 
for ail sources (or all portions of sources and 
releases remaining after a removal action), 
assign the vilue from Table 2-6 as the 
hazardous waste quantity facior value for the 
pathway. U the radionudide constituent 
quantity is not adequately determined for one 
or more sources (or one or more portions of 
sources or releases remaining after a removal 
action), assign a factor value as followt: 

- i:' uny ;;:r-.;«i I'cr ;.hat ,r,;̂ rj'_>o:-. pa'jiw'.̂ iy 
:;: subject to Level I or l*\el II concentration 
lies section 7.3), assign cither the value from 
Table 2-6 or a value of 100, whichever is 
Rreuter. as the hazardous waste quanlity 
factor value for Ihal pathw.iy. 

• If none of the targets for that pathway is 
subject to Level I or Levd D coocentrations. 
assign a factor value as foUows: 

-if there ha* been no removal adion. 
assign either the vahie bom Table 2-0 
or a value of 10, whichever i« greater, 
as the hazardous waste quantity factor 
vahie for that pathway. 

-If there has beeo a removal action: 
--DetetBiine values faom Teble 2-6 

with and without oonsideratioD of 
Ihe removal actioD. 

—If the vohie that would be assigned 
from Table 2-6 without 
consideration of the removal action 
would be 100 or greater, assiga 
either Ihe vohie from Table 2-6 
with oonsidCTatioa of tbe romovol 
action Of a value of lOa whidiever 
ia greater, as the hazardou* waste 
quantity fador vohia for die 
padtway. 

—If the vidua that woiild be assigned 
from Table'2-6 without 
cofisiderati<m of the removal action ' 
would be les* than lOOk a*«iga a 
villiie of 10 aa tbe hazardou* waete 
quanttty factor value for the 
pathway. 

For the soil expoeure pathway, if the ' 
radionucUde conetituent quantity i* 
adequately detenoined for aU areas of 
observed conlamination. aesign die value 
from Table 2-6 a* the hazardmi* waste 
quantity factor value. If Ihe radionudide 
constituent quantity 1* not idequatdy 
deteimined for one or more erea* of observed 
contamination, a s s i ^ either the vahie from 
Table 2-6 or a value of 10, whichever i* 
greater, *s the hazardou* waste quantity 
factorvalue. 

72S2 Calculation of hasartious waste 
quantity factar value for sites containing 
mixed radioactive arid atho'hazardous 
substances. For each source (or area of 
observed contamination) containing mixed 
radioactive and other hazardous subslancee. 
calculate two source hazardous waste 
quantity values—one based on radionudides 
OS spedfied in sections 72.S.1 through 
7.Z5.1.3 end the other based on the 
nonradioactive hazardous substances as 
specified in sections 2,4.Z1 through 2A2.1S 
(that is, detennine each value as if the odier 
type of substance was ool present). Sum the 
two values to determine * combined source 
hazardous waste quantity value for the 
source (or area of observed contamination). 
Do not ro<md this value to the nearest integer. 

Use thia .:ombiDed source hazardous waste 
quantity value lo calculate the hazardous 
waste quantity factor value for the pathway 
as specified in section 2.42.2. except: if either 
the hazardous constituent quantity or the 
radionudide constituent quantity, or both, 
are not adequately determined for one or 
more sources (or one or more portions of 
sources or releases remaining after a removal 
action) or for one or more area* of observed 
contamination, as applicable, assign the 
v.uue fro;:-. '.'..blL' 2-6 or Ike default value 
applicable for Ihe pathway, whidiever is 
greater, as Ihe hazardous waste ;;uanti;y 
factor value for the pallHvay. 

7.3 To:-̂ ,eis. For radioacti\ e substances, 
r̂ '.aiu.'ifp Ih'? l.nrv̂ f̂ s friclo^ c;'•(•;;..;.r. as 

spedfied in section 25 and sections 3 through 
6. except estabhsh Level I and Level II 
concenirations at sampling locations as 
spedfied in sections 7 J.1 end 732. 

For aU pathways (and threels), use the 
same target distance Umits for sites 
containing radioactive substances as t* 
spedfied in section* 3 through 6 tor tile* 
containing nonhidiaadive hazardou* 
subatance*. At site* containing mixed 
radioactive and odier hazardou* *ub*tances, 
indude all sources (or areas of observed 
conlamination) at the sit* hi ideDtifying the 
applicable laigel* for tbe palhway. 

7 J.1 Level of contamination at a 
sampling location. Determine whether Level I 
or Level D concentration* apply at a aampUng 
locatioo (and thn* to the aaiodated target*) 
a* folIowK 

• Seled die benchmark* from sedion 722 
appBcable to the pathway (or threat] being 
evaluated. 

• Compare the concentrations of 
radionudides in the sample (or comparable 
samples) to their benchinarit concentration* 
for the palhway (or threat) a* tpedfied in 
section 722. Treat comparable samples aa 
specJied in aeGtion,2.5.1. 

• Determine which levd applies based on 
this comparison. 

• If none of the radionuchdes eligible lo be 
evaluated for the 'sarapUng location have an 
appUcable benchmark, assign Level II to the 
actual contaminalioo at that sampling 
location for the pathway (or threat). 

• In making the comparison, ooosider only 
those samples, and only those radionudides 
in the sample, that meet the criteria for an 
observed release (or observed 
contamination) for tbe pathway, except 
tissue sample* from aquatic human food 
chain organisms may also be used for the 
human food chain direat of the euiface water 
pathway as spedfied in sections 4122 and 
4.2.3.3. 

722 Comparison ta benchmarks. Use the 
foUowing media spedfic behdunark* 
(expressed in activity units, for example. pCi/ 
I for waler. pCi/kg for soil and for aquatic 
human food chain organisms, and pCi/m* for 
a ir) for making the comparisons for the 
indicated pathway (or threat): 

• Maximum Contaminant Levels (MCLs)— 
ground watermigration palhway and 
drinking water threat in surface water 
migration pelhway. 

• Uranium .VliU Tailings Radiation Control 
Ad (UMTRCA) standards—soil exposure 
pathway only. 

• Screening concentration for cancer 
corresponding to that concenlration that 
corresponds to the 10'individual cancer risk 
for inhalation exposures (air migration 
pathway) or for oral exposures (ground waii;r 
migration pathway: drinking waler or human 
food chain threats in surface water migration 
pathway: and soil exposure pathway). 

-For the soil exposure p^iihway. molu;?'"" 
two scretnin;? concentrations for 
canceh—one for ingestion of surface 
materials and one for external 
radiation exposures from gamir.a-
emitting radionuclides in surface 
rT-..il!;,-iat3. 
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Select die benchmark(s) appUcable to the 
pathway (or threat) bemg evaluated. 
Compart the concentration of each 
radionudide from the sampling location lo its 
bentdunark concentration(s) for that pathway 
(or threat). Use only those samples and only 
those radionucUdes in lhe sample that meet 
the criteria for an observed release (or 
observed containination) for the pathway, 
except tissue sample* from aquatic human 
food chain organism* may be used •* 
spedfied bx sections 4.122 and 4.2^3. If the 
concenfraUon of any appUcable radionucUde 
from any samide equals or exceed* ita 
benchmark concentration, oonatder the 
*ampUog location to be *ub}ect to Level I 
concentration* for that pathway, (or threat). If 
more than one benchmailc appUe* to the 
radionudide, (saign Level I if the 
radionudid* concaatratton eqiul* or exceed* 
the loweei appUcable bendimork 
conceatraUoa. In addition, for the soil 
exposure pathway, aasign Level I 
concentradoas at the sampling location if 
measured gamma ladiatioD e>qio«iire rate* 
equal or exceed 2 time* the background level 
(see section 7.1.1). 

If no radionucUde iiidividuaUy equal* or 
exceeds It* benchmaric concentratton. but 

more than one radionucUde either meet* tha 
criteria for an observed release (or observed 
contamination) for the sample or i* eUgible to 
be evaluated for a tiesue eample (see sections 
4.122 and 4Z3,3), calculate a value for hidex 
I for these rafUonucUdet a* spedfied in 
sedion 2.5.2. If I equals or exceeds 1, assign 
Level I to die sampUng location. If I is less 
than 1. assign Level IL 

At site* containing mbced radioactive and 
other hazardou* tubstance*. eetabUsh tbe 
levd of contamination for each sampling 
location considering radioactive substances 
and DonradioaGUve hazardou* substances , 
separately. Compare die concentration of 
each radionudide aiid eadi nonradioactive 
hazardou* *ubstance from Ihe sampUng 
location to it* respective bendunanc 
Goiicenbration(s). Use oidy those eample* and 
only those *ub*tance«^ in tbe (ample mat 
meet the criteria for an obeerved releaie (or 
observed conlamination) for the pathway 
except tissue *ample* from aquatic human 
food chain organisms may be used a* 
epedfied in *ecUon* 4.1 J.3 and 4222. If the 
concentration of one or more appUcable 
radionudide* or other hazardous substances 
from any sample equal* or exceeds Its 
benchmark conceDttattcm. consider the 

samplhig location to be sub|ed to Level I 
concentration*. If more than ooe benchmark 
appUes to a radionudide or other hazardous 
substance, assign Level I if the concentration 
of die radionudide or odier hazardoas 
substance equals or exceeds its lowest 
appUcable benchmark concenlration. 

If no radionuclide or other hazardous 
subslance incUviduaUy exceed a benchmark 
conceatraUoa but more dian one 
radionudide or other hazardous *ub*tance 
either meet* die criteria for aa observed 
release (or obeerved contandnatfon] for the 
•ample or is eligible to be evaluated for a 
tissue sample, nlculate an index I for both 
types of *ub*tance* as specified in sedion 
Z22. Sum the index t values for die two types 
of *ubstances. If the value. Individually or 
combined, equal* or exceed* 1, a**lgn Level I ' 
to the sample location. If tt is less than 1, 
calculate an index ] for the nonradioactive 
hazardou* *ub*tance* aa ipedfled in eection 
ZS2. UI equal* or exceed* 1. as*ign Level I to 
the sampling location. If J1* les* than 1, 
assign Level IL 
(FR Doc 90-271SS rUed 12-13-90$a:45 am) 
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LO INTRODUCTION 

The Superfund Chemical Data Matrix (SCDM) is a database containing factor values and benchmark 
values used for applying the Hazard Ranking System (HRS; 40 CFR Part 300 Appendix A, 55 FR 51583) to 
evaluate potential National Priorities List (NPL) sites. The HRS assigns factor values for toxicity, gas 
migration potential, gas and ground water mobility, surface water persistence, and bioaccumulation 
potential. These assignments are based on the physical, chemical, ecological, toxicological, and radiological 
properties of hazardous substances present at a site. Hazardous substances, as defined for HRS purposes, 
includes both hazardous substances referenced in the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) section 101(14), which are substances specifically listed under 
other federal laws and are known as "CERCLA hazardous substances," and "pollutants or contaminants" as 
defined in CERCLA itself in section 101(33). 

SCDM contains HRS factor values and benchmarks for those hazardous substances frequently found at sites 
that are evaluated using the HRS. SCDM also contains the physical, chemical, toxicological, and 
radiological input data used to calculate the factors and benchmarks. The input data presented in SCDM are 
taken directly from peer reviewed, generally accepted literature sources and databases and/or EPA 
developed literature sources and databases; or are calculated using procedures set forth by EPA and in the 
HRS. Further HRS procedures are then applied to the input data to determine a factor value or benchmark. 
The HRS also assigns extra weight to targets with exposure levels to hazardous substances that are at or 
above benchmarks. These benchmarks include both risk-based screening concentrations and concentrations 
specified in regulatory limits for the hazardous substances present at a site for a particular migration 
pathway. 

Chapter 2.0, Data Selection Methodology, of this document explains how data are selected and prioritized 
into a hierarchy for assigning SCDM values. Chapter 3.0, Calculations in SCDM, describes how some 
types of data (i.e., volatilization half-lives, distribution coefficients, and screening concentrations) are 
internally calculated using data in SCDM and methodologies from published literature or regulatory 
guidance documents. Chapter 4.0, Chemical Data, Factor Values, and Benchmarks, describes how SCDM 
data, HRS factor values, and benchmark values are presented. The factor values and benchmark values are 
listed, substance by substance, in Appendix A. Appendix B contains the HRS factor values and benchmark 
tables (organized by pathway),for both nonradiological hazardous substances and radionuclides. Please note 
that National Recommended Water Quality Criteria (NRWQC) Chronic Criteria Continuous Concentration 
(CCC) and Acute Criteria Maximum Concentration (CMC) values have endnotes associated with them 
listed at the end of Appendix B. Appendix C contains a cross-reference index of substance name synonyms. 



SUPERFUND CHEMICAL DATA MATRIX 
Date: 1/28/2004 
Chemical: Lead CAS Number: 007439-92-1 

# TOXICITY PHYSICAL CHARACTERISTICS 

Parameter 

Oral RfD: 
Inhal RfD: 
Oral Slope: 
Oral Wt-of-Evid: 
Inhal Slope: 
Inhal Wt-of-Evid; 
Oral ED 10: 
Oral EDIO Wgt; 
Inhal EDIO: 
Inhal EDIO Wgt: 
Oral LD50; 
Dermal LD50: 
Gas Inhal LC50: 
Dust Inhal LC50: 

ACUTE 
Fresh CMC: 
Sah CMC: 

CHRONIC 
Fresh CCC: 
Salt CCC: 

Fresh EcolLCSO: 
Salt Ecol LC50: 

Value 

6.5E+1 
2.IE+2 

2.5E+0 
8.1E+0 

4.4E+2 
l.lE+2 

Unit 

mg/kg/day 
mg/kg/day 
(mg/kg/day)'̂ -1 

(mg/kg/day)'̂ -l 

mg/kg/day 

mg/kg/day 

mg/kg 
mg/kg 
ppm 
mg/L 

D,bb ^ ' e ^ 
Mg/L 

D, E, bb, gg 
D bb ^'8/L 

Mg/L 

Mg/L 
Mg/L 

Source Parameter 
Metal Contain: 
Organic: 
Gas: 
Particulate: 
Radionuclide: 
Rad. Element: 
Molecular Weight: 
Density: 

Value 
Yes 
No 
No 
Yes 
No 
No 
2.IE+2 
I.IE+1 g/mL ( 

WATCRIT 
WATCRIT 

WATCRIT 
WATCRIT 

ECOTOX 
ECOTOX 

PERSISTENCE 

Parameter 

LAKE - Halflives 
Hydrolysis: 
Volatility: 
Photolysis; 
Biodeg; 
Radio; 

RIVER - Halflives 
Hydrolysis: 
Volatility; 
Photolysis: 
Biodeg; 
Radio; 

Log Kow: 

Value Unit 

days 
days 
days 
days 
days 

days 
days 
days 
days 
days 

Source 

MOBILITY 

Parameter 

Vapor Press; 
Henry's Law; 
Water Solub; 
Distrib Coef; 
Geo Mean Sol; 

Value 

2.5E-2 

9.0E+2 
8.7E+2 

Unit 

Torr 
atm-m3/mol 
mg/L 
ml/g 
mg/L 

Source 

PHYSPROP 

BAES KD 
CALC 

BIOACCUMULATION . 

Parameter 
FOOD CHAIN 

Fresh BCF; 
SaU BCF: 

ENVIRONMENTAL 
Fresh BCF; 
Salt BCF; 

Log Kow; 
Water Solub; 
Geo Mean Sol; 

c 
Melting Point 
Boiling Point 
Formula; 

Value 

8.7E+0 
5.0E+3 

1.7E+4 
5.0E+3 

7,3E-I 

8.7E+2 

Unit 

mg/L 

OTHER DATA | 

; 3.3E+2 
1.7E+3 
Pb 

C 
C 

Source 

ECOTOX 
ECOTOX 

ECOTOX 
ECOTOX 

PHYSPROP 

CALC 

# 

7.3E-I 
) 

PHYSPROP 

CLASS INFORMATION 

Class Parent Substance 

A - 2 2 3 
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Date: 1/28/2004 
Chemical: Lead 

SUPERFUND CHEMICAL DATA MATRIX 

CAS Number: 007439-92-1 

AIR PATHWAY 

ASSIGNED FACTOR VALUES 

GROUND WATER PATHWAY SOIL EXPOSURE PATHWAY 

Parameter 
Toxicity: 
Gas Mobility; 
Gas Migration; 

Value 
10000 

Parameter 
Toxicity; 
Water Solub; 
Distrib: 
Geo Mean Sol; 
Mobility: 
Liquid Karst; 

Non Karst; 
Non Liq. Karst; 

Non Karst; 

Value 
10000 

9.0E+2 
8.7E+2 

l.OE+0 
l.QE-2 
l.OE+0 
l.OE-2 

Parameter Value 
Toxicity; • 10000 

SURFACE WATER PATHWAY 

DRINKING WATER 

Parameter 
Toxicity; 

Persistence 
River: 
U k e ; 

Value 
10000 

1.0000 
1.0000 

HUMAN FOOD CHAIN 

Parameter 
Toxicity; 

Persistence 
River; 
Lake; 

Bioaccumulation 
Fresh; 
Salt; 

Value 
10000 

1,0000 
1.0000 

5.0 
5000.0 

ENVIRONMENTAL | 

Parameter 
Fresh Tox; 
Salt Tox; 

Persistence 
River: 
Lake; 

Bioaccumulation 
Fresh; 
Salt: 

Value 
1000 

,1000 

1.0000 
1.0000 

50000.0 
5000.0 

Parameter Value 
NAAQS/NESHAPS: 1.5E+0 
Cancer Risk; 
Non Cancer Risk: 

AIR PATHWAY | 

BENCHMARKS 

GROUND WATER PATHWAY | . | SOIL EXPOSURE PATHWAY | | RADIONUCLIDE ~1 

Uni t P a r a m e t e r Va lue 

Mg/m3 MCL/MCLG; 1.5E-2 

mg/m3 C a n c e r Risk : 

mg/ni3 Non Cancer Risk: 

Uni t Pa ramete r 

mg/L C a n c e r Risk; 

mg/L Non Cancer Risk; 

mg/L 

V a l u e Uni t 

mg/kg 

mg/kg 

Paramete r V a l u e 

MCL: 

UMTRCA: 

CANCER RISK 

Air: 

DW; 
FC; 
Soiling; 
Soil Gam; 

Unit 
pCiA 
pCi/kg 

pCi/m3 
j>a/L 

pCiAg 

pCi/kg 

pCiftg 

DRINKING WATER 

SURFACE WATER PATHWAY 

HUMAN FOOD CHAIN ENVIRONMENTAL 

Parameter Value 
MCL/MCLG: 1.5E-2 

Cancer Risk: 
Non Cancer Risk: 

Unit 
mg/L 
mg/L 
mg/L 

Parameter 
FDAAL: 
Cancer Risk; 
Non Cancer Risk: 

Value Unit 
ppm 
mg/kg 
mg/kg 

Parameter 
ACUTE^ 

Fresh CMC; 
Sah CMC; 

CHRONIC 
Fresh CCC: 
Salt CCC: 

Value 

g j g ^ , D,E,bb,gg 

2.IE+2° ' '* ' 

2 5£+oD.E.I'b.88 

g.lE+o"'""' 

Unit 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

A-224 



Page BI-8 
SCDM Data Version : 1/27/2004 

HAZARD RANKING SYSTEM 

Hazardous Substance Factor Values 

28 Jan 2004 

Substance Name 

Ground Water Mobility Bioaccumulation 

Liquid Non-Liquid 
Persistence 

Food Chain Environment 

CAS Number Toxicity Karst Non-Karst Karst Non-Karst River Lake Fresh Salt Fresh Salt 

Ecotoxicity 
Air Gas Air Gas 

Fresh Salt Migration Mobility Gas Part 

Hexachlorodibenzofiiran 2,3,4,6,7,8- 060851-34-5 10000 I.OOE+00 0.4000 0.0700 0.5 0.5 0.5 0.5 No Yes 

Hydrazine 

Hydrogen sulfide 

lndeno( 1,2,3 -cd)pyrene 

Iron 

000302-01-2 10000 l.OOE+00 l.OOE+00 I.OOE+00 l.OOE+00 0.4000* 0.0700* 0.5 0.5 0.5 0.5 10000 100 

007783-06-4 1000* l.OOE+00 l.OOE+00 l.OOE+00 I.OOE+00 0,0007* 0.0700 0.5 0.5 0.5 0.5 1000 1000 

000193-39-5 1000 l.OOE+00 l.OOE-04 2.00E-05 2.00E-09 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 

007439-89-6 I l.OOE+00 l.OOE-02 l.OOE+00 l.OOE-02 1.0000 1.0000 5000.0* 5000.0* 5000.0* 5000.0* 10 10 

11* 

17 

1.0000 Yes 

1.0000 Yes 

No 

No 

No 

No 

Yes 

Yes 

Lead 

Lead chromate* * 

Lindane 

Manganese 

007439-92-1 10000 l.OOE+00 l.OOE-02 l.OOE+00* l.OOE-02* 1.0000 1.0000 5.0* 5000.0 50000.0* 5000.0 1000 1000 

007758-97-6 10000 l.OOE+00 ... 2.00E-03 ... 1.0000 1.0000 50000.0 50000.0 50000.0 50000.0 0 0 

000058-89-9 10000 l.OOE+00 l.OOE+00 2.00E-01 2.00E-01 1.0000 1.0000 50000.0* 5000.0* 50000.0* 5000.0* 10000 10000 

007439-96-5 10000 l.OOE+00 l.OOE-02 l.OOE+00 l.OOE-02 1.0000 1.0000 50000.0* 50000.0* 50000.0 50000.0 0 0 

II 

No Yes 

No Yes 

0.0200 Yes Yes 

No Yes 

Mercury 

Methoxychlor 

Methyl Parathion 

Methyl ethyl ketone 

007439-97-6 10000 l.OOE+00 l.OOE-02 l.OOE+00* l.OOE-02* 1.0000* 1.0000 50000.0 50000.0 50000.0 50000.0 10000 10000 17 

000072-43-5 100 l.OOE+00 l.OOE-04* 2.00E-03 2.00E-07* 1.0000 1.0000 5.0* 50000.0* 5000.0* 50000.0* 10000 10000 6 

000298-00-0 10000 l.OOE+00 l.OOE-02* 2.00E-0I 2.00E-03* 1.0000 0.4000 50.0 50.0 50.0 50.0 10000 10000 6 

000078-93-3 1' l.OOE+00 l.OOE+00 l.OOE+00 l.OOE+00 0.4000 0.4000 0.5 0.5 0.5 0.5 I 1 17 

0.2000 Yes Yes 

0.0020 Yes Yes 

0.0200 Yes Yes 

1.0000 Yes No 

Methyl isobutyl ketone 000108-10-1 10* l.OOE+00 l.OOE+00 l.OOE+00 l.OOE+00 0.4000 0.4000 5.0 5.0 5.0 5.0 17 1 OOOO Yes No 

* Indicates difference between previous version of chemical data (JUN 96 ) and current version of chemical data (JAN04 ). 
** Indicates new hazardous substance in current version of chemical data (JAN04 ). 

t • 
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Superfund Information Systems - Superfund Site Information: Site Information Page 1 of 1 

U.S. E N V I R O N M E N T A L P R O T E C T I O N AGENCY 

Superfund Site 
Information 

Site Documents 

Data Element 
Dictionary (DED) 

Order Superfund 
Products 

Superfund Information Systems 
Recent,Ac!d.ltlons | Con.tact.Us | .P.rint„V.e.rs|.on. Search: EB! 
EPA Home > Superfund > Sites > Superfund Information Systems > Seaxch 5yperfund_SJteJnformatJori 
> Search. ResuitS > RARITAN BAY SLAG 

Superfund Site Information 

RARITAN BAY SLAG 

Site Information 

Site Info | Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

Sile Name: RARITAN BAY SLAG 
Street: CORNER OF SHORLINE CIRCLE 

AND LAURENCE PARKWAY 
City / State / ZIP: OLD BRIDGE, NJ 

NEL.Sta_tlis: Not on the NPL 
Non-NPL Status: Status Not Specified 

EPA ID: NJN000206276 , 
EPA Region: 02 

County: MIDDLESEX 

Federal Facility Flag: Not a Federal Facility 

Return to Search Results Return to Search Superfund Site 
Information 

DISCLAIMER: Be advised that the data contained in these profiles are intended solely for informational 
purposes use by employees of the U.S. Environmental Protecfion Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon lo create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA resen/es the right to change these data at any time without public 
notice. 

QSWEE.Hpme | S.up.e.rfund_|Home 

EPA.Ho.me | Pn.yacy..,aM..Secu.nty_Nptice. | CgntacLU.s 

URL: http://cfpub.epa.gov/supercpad/cursites/csitinfo.cfm 
This page design was last updated on Tuesday, October 16, 2007 

Content is dynamically generated by ColdFusion 

http://cfpub.epa,gov/supercpad/cursites/csitinfo.cfm?id^0206276 10/7/2008 

http://Con.tact.Us
http://cfpub.epa.gov/supercpad/cursites/csitinfo.cfm
http://cfpub.epa,gov/supercpad/cursites/csitinfo.cfm?id%5e0206276


Superfund Information Systems - Superfund Site Information: Actions Page 1 of 1 

U.S. E N V I R O N M E N T A L P R O T E C T I O N AGENCY 

Superfund Site 
Information 

Site Documents 

Data Element 
Dictionary (DED) 

Order Superfund 
Products 

Superfund Information Systems 
R_ecen.LAd„djtLQns I CojitaGt.Us I PrM_\/ersion[ Search: i s m 

EPA Home > Superfund > Sites > Superfund Information Systems > Search SilperfuiLd SiteJnfQrmalLon 
> Search. Results > RARITAN BAY SLAG 

Superfund Site Information 

RARITAN BAY SLAG 

A c t i o n s 

Site Info | Aliases | Operable Units | Contacts 
Actions I Contaminants | Site-Specific Documents 

Oi l AetiQiL.NjjTi.e 

00 DISCOVERY 

Quailfier Lead A^tuaLStart Actual 
Completion 

F*̂  07/09/2008 

Return to_SearchEesults 
Return to Search Superfund Site 

Information 

DISCLAIMER: Be advised that the data contained in these profiles are Intended solely for informational 
purposes use by employees of the U.S. Environmental Protection Agency for management of the 
Superfund program. They are not intended for use in calculating Cost Recovery Statutes of Limitations 
and cannot be relied upon to create any rights, substantive or procedural, enforceable by any party in 
litigation with the United States. EPA resen/es the right to change these data at any time without public 
notice. 

OSWER Home I Superfund Home 

# 

EPAHome | Privacy and Security Notice | ContacJLUs 

URL: http://cfpub.epa.gov/supercpad/cursites/cactinfo.cfm 
This page design was last updated on Tuesday; October 16, 2007 

Content is dynamically generated by ColdFusion 

# 

http://cfpub.epa.gov/supercpad/cursites/cactinfo.cfm?id==0206276 10/7/2008 

http://cfpub.epa.gov/supercpad/cursites/cactinfo.cfm
http://cfpub.epa.gov/supercpad/cursites/cactinfo.cfm?id==0206276
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Graphic Scale In Feet 

O s i t e Location 

National Geographic TOPOl U.S. Geologic Survey (USGS). 7.5 Minute 
Series (Topographic) Quadrangles: Keyport, NJ, 1977 and South Amboy, 
NJ, 1995. 

PROJECT: 

Raritan Bay Slag 

TITLE: 

Site Location Map 
Raritan Bay Slag 

Old Bridge Township and Sayreville, NJ 

CUENT NAME: 

EPA October 13, 2008 







City of Per th Amboy 

L e g e n d 
R - 5 RESIDENTIAL 5,000 S.F. LOTS 
R - 7 RESIDENTIAL 7,500 S.F. LOTS 

R - 1 0 RESIDENTIAL 10,000 S.F. LOTS 
R - 2 0 RESIDENTIAL 20,000 S.F. LOTS 
PE>-7 PLANNED DEVELOPMENT 7,500 S.F. LOTS 

PLANNED DEVELOPMENT 10,000 S-F- LOTS 
• W;SEN10H HOUSING OPTION 
• W/OFFICE OPTION 

(PRO) PLANNED RESIDENTIAL DEVELOPMENT 
(PUOl PLANNED UNIT DEVELOPMENT 
C - 1 MULTI-FAMILY 

P PRIME 
B - 1 NEIGHBORHOOD BUSINESS 

GENERAL BUSINESS 
B - 3 HIGHWAY BUSINESS 

^ PO PROFESSIONAL OFFICE 
I I W MARINE WATERFRONT 

SPECIAL ECONOMIC DEVELOPMENT 
_ t INDUSTRUL 
^ R A - W WATERFRONT REDEVELOPMENT AREA 
'/ R A - J M R JERNEE MILL REDEVELOPMENT AREA 

R a r i t a n B a y 

ADOPTED: DEC. 15. 1999-

REVISIONS 

® 

Z o n i n g M a p 
Borough of Sayrevi l le 

MIDDLESEX COUNTY. NEW JERSEY 
i T l Heyer, Gruel A Assoc ia tes , PA - 1999 
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J O N S . CoRZiNE 
Governed 

Siatf of Nfiu Sersf ij 
DEPART\(ENT OF ENVIRONMHNTAI. PROTECTION 

LISA P. JACKSO^' 
Coffmlssi^rii-r 

W>R t . 4 2008 
Susan Janowiak, Acting Director 
Emergency and Remedial Response Division 
United States Environmental Protection Agency 
Region II 
290 Broadway 
New York, New York 10007-1866 

Re: Removal Action Site Consideration for Lead 
Contamination along Laurence Harbor Seawall 

• 

Dear Director Janowiak; 

The New Jersey Department of Envirormiental Protection (NJDEP) submits the seawall 
portion of the Margaret's Creek and Laurence Harbor Seawall site in Old Bridge, New 
Jersey for removal action consideration under the federal Comprehensive Environmental 
Response and Cleanup Liability Act (CERCLA). NJDEP is concerned that limited site 
access restrictions previously implemented at the site will not adequately protect public 
health and the environment for an extended time. This is due to uncontrolled lead 
contamination that remairis on a seawall and on a portion of a public beach, both part of 
Waterfront Park along the Raritan 3ay in the Laurence Harbor section of Old Bridge. 

NJDEP spccilkally recommends that the US. Environmental Protection Agency 
(USEPA) evaluate a removal action to address lead waste associated with fill 
incorporated in the seawall along Laurenee Harbor. Sediment in the Raritan Bay also 
would need to be evaluated and removed, if necessary, as part of this action to avoid 
rccontaminatinn iwnes. 

?.cm.?v'al of'Jie lead conMn.ination in the beach sand and seawall will provide greai^r 
protection to '."iisidcnts ar.d visitors who frequent the Laurence Harbor bay-firont location. 
The New Jersey Department of Health and Senior Services' Hazardous Site Health 
Evaluation Program recommended access restrictions to the seawall and portion of :he 
public beach as a temporary measure to prevent exposure to the 'cad waste after 
evaluating site conditions using HPA's Integrated Exposure Uptake Biokine.tic flEUBK.) 
Model .'"cr Lead in Children 

C\d ?>r;d_iC Tov.'.-.,5:vip .^fnciils vurksd '-vuh D'cP to r.oti:y ±c p.^blic in writing Vsou: 
i-nialth concerns for the lead waste material and restrict access through signage and some 
fencing. However, due piiysicai constraints, it is not practical to completely fence off this 
area :'.iid public access to contaminated areas remiMns a concern. Also, this location is :•. 

.'.:.y :.-r:pl.^,-~' r.-.r ••-inlr. 
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public park frequented by numerous residents and transient visitors that has been 
ctTectively placed off limits. 

Negotiations with a potential responsible party, NL Industries, Inc. (NL), to conduct 
necessary remedial work have been unsuccessful to date as evidenced by the company's 
failure to provide DEP with funding for past investigative work or to sign an 
Administrative Con.seni Order (ACO) for remediation of the seawall area. In addition, 
DEP continues to pursue action by NL under an ACO for an adjacent property along 
Margaret's Creek where related lead contamination has been found. 

Site and Enforcement BackgTout>d 
llic Margaret's Creek and Laurence Harbor Seawall site occupies at least 60 acres off of 
Route 35. 

In September 1972, DEP was advised by a local environmental cotnmission member that 
lead bearing waste material was being (isposcd of along the Laurence Harbor beach front 
on Raritan Bay. By letter to DEP dated December 7, 1972, NL acknowledged that "slag 
which consists of non-recoverable low yield metallic waste from blast furnace and blast 
furnace rubble arc disposed of by Liberty Trucking Company at their property in 
Madison Township, Route 35, New Jersey." Madison Township is now known as Old 
Sridgc Township. NL used battery plates from lead/acid storage batteries as the princiipal 
feed material for the blast fiimace located at its plant in Perth Amboy. 

The Margaret's Creek portion of the site was proposed for acquisition by the State of 
New Jersey under the Green Acres Program in 2006. During a preliminary assessment 
phase of the Green Acres review process, historical aerial photos revealed the filling of 
approximately 20 acres of the site by 1974. 

On December .3 , 20C6, a limited site investigation was conducted to visually 
cnaractcrize fill material via excavation of test pits. Waste materials were evident in 
numerous locations across the surface of the site, including large quantities of what 
appeared to be shredded automotive battery casings and refractory brick and slag. On 
March 14, 2007, the Department collected soil samples at the portion of the Margaret's 
Creek portion of the site, Lead was detected at concentrations ranging from 701 
toi 46,000 parts per million (ppm), which arc above the state's unrestricted .'.se und 
restricted use Soil CIcanvip Criteria. 

On May 23, 2007 the Department conducted further soil sampling. Antimony was 
detected at concentrations above state criteria, ranging from 17.8 ppm to 12,900 ppm. 
.•\rsenic was detected at concentrations above state criteria, ranging from 23.6 ppm to 
3.350 ppm. Lead was detected at concentrations above state criteria, ranging from 647 
pptT. 10 142,000 ppm. On July 24, 2007 the Dcpartmer^t conducted its .Tiost recent round 
of .'vojl .samp'iniz in a preliminary attempt to identify t!ie boundary of contarr.inat^d soils 
in oublic :ir£?.s. 

• 

file://�/rsenic
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In addition to the removal action request, DEP has determined that it is necessary to 
conduct a remedial investigation at the site to fully delineate the nature and extent of the 
problem presented by the lead-bearing waste. Upon completion of the remedial 
investigation, it will he necessary to implement a remedial action to address the 
discharges at the site. 

The substances found at the site arc hazardous substances pursuant to the Spill 
Compensation and Control Act, N.J.S.A. 58:10-23.1 lb. 

Summary 

NJDEP recently provided background and site assessment files related to contamination 
at the subject site to your removal action branch staff. If you have any questions or would 
like to discuss these issues in farther detail, please contact Fred Mumford, Superfund 
;:oordinator in the Publicly Funded Remediation Element, at (609) 984-3074. 

Irene K.ropp 
Assistant Commissioner 
Site Remediation and Waste Management 

Joseph Rotola, Branch Chief, Removal Action Branch, USEPA Region II 
Ed Putnam, Assistant Director, Publicly Funded Remediation Element, NJDEP 
James Brownlee, Director, Consumer and Environmental Health, NXHSS 
Micha-;1 Jacobs, Susiness .Administrator, Old Sri Jgc Tov/nship 

• 
{ / 
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WESTON SOLUTIONS, INC. 
SITE ASSESSMENT TEAM 2 

PROJECT NOTE 

TO: Raritan Bay Slag File 
FROM: Dennis J. Foerter, CHMM 
DATE: 1 October 2008 

SUBJECT: NJDEP Surface Soil Sampling Along Old Bridge Waterfront Park Walkway 

Attached to this project note are the following: 

• New Jersey Department of Environmental Protection (NJDEP) memorandum from Jerry 
Schoenleber, the Environmental Measurements Section, to Fred Mumford, Remedial 
Response Element, dated August 6, 2007 (page 2 of this project note) 

• Global Positioning System data points (page 3-4 of this project note) 
• Sample Location Maps (pages 5-6 of this project note) 
• Quality Assurance Reviews of analytical data (pages 7-58 of this project note) 

The above information dociiments the details and analytical results from NilDEP surface soil 
sampling events conducted along the Old Bridge Waterfront Park Walkway on May 23,2007 and 
July 24, 2007. 

This information was submitted by the NJDEP Site Remediation and Waste Management 
Program, Division of Remediation Support, Bureau of Environmental Measurements and Site 
Assessment to Nick Magriples, who is an On-Scene Coordinator under the U.S. Environmental 
Protection Agency Removal Program. 

Signature/Date L ^ ^ / l L^TX ti>\t [ ^ 



^ t a U ai ̂ eixs ^ t r se^ 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

J O N S . C O R Z I N E SITE REMEDIATION AND W A S T E M A N A G E M E N T PROGRAM LISA P . JACKSON 

Governor DIVISION OF REMEDIATION SUPPORT Commissioner 
BUREAU OF ENVIRONMENTAL MEASUREMENTS AND SITE ASSESSMENT 

P.O. Box 407 
TRENTON, NEW JERSEY 08625-0407 

Memorandum 

TO: Fred Mumford, Case Manager ^yQ § 2 W 
Remedial Response Element 

From: Jerry R. Schoenleber, Section Chief ^ / 
Environmental Measurements Section 

Subject: Margaret's Creek Lead Contamination - A4639300 
Soil Sampling - July 24,2007 

At your request the Environmental Measurements Section conducted surface soil sampling at the Old 
Bridge Waterfront Walkway at Laurence Harbor on July 24*, 2007. This event constitutes the second 
round of sampling, the first being conducted in May of this year. Soil associated with the seawall 
analyzed during the first event revealed elevated levels of lead, antimony and arsenic. This prompted a 
second roimd of surface soil sampling to ftirther investigate the expanse associated with the park where 
exposure to walkway users would most likely occur. Thirty-one locations were chosen over the park 
area including an expanse of beach east of the footbridge over Margaret's Creek. The attached maps 
depict sample locations that were fixed using global positioning satellites. All samples were collected 
from the 0-6 inch depth interval using dedicated decontaminated stainless steel trowels. 

As a precautionary measure, a radiation meter (Micro R/Model 19 w/ Gamma probe) was used to scan 
the crucible slag waste material along the seawall between S29 and S30 and again at locations S34 and 
S35. Reading never went above the backgrotmd measurement of 5-6 mR/hr. Based on these 
observations, it may be assumed that the crucible slag presents no immediate radiological concerns. 

Samples were shipped to Test America in Burlington, Vermont for trace metals analysis per state 
contract A57425 line item #50. Results should be available on or about August 26"*. If you have any 
questions regarding sample collection or the status of samples analysis please contact the writer @ 
588-3104. 

C: Ed Putnam, Assistant Director, RRE, w/attachments 
William Lowry, Chief, BEMSA 
Chron 

(£) 
yVcw Jersey is an Equal Opportunity Employer » Printed on Recycled Paper and Recyclable 
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COMMENT 
S';2 
O i -^ 

S1A 
SIB 
S1C 
S2A 
S2B 
S3A -' 
S3B 
S3C 
S4A 
S4B 
S4C 
S5A 
S5B 
S5C 
S6A 
S6B 
see 
S7A 
STB 
S8A 
S8B 
S8C 
S9C 
S9B 
S9A 
S16 
S15 
S14 
S17 DUP3 
S18 
SIS 
S2Q 

XCOORD 
565268.5645 
565314.2268 
565378.6678 
565376.2869 
565375.0954 
565207.4269 
565212.4060 
564911.5569 
564919.7720 
564922.6459 
564851.Q748 
564847.9786 
564646.0152 
564178.1662 
564179.2532 
564179,2824 
564143.3375 
554145.0557 
664145.5280 
563689.4426 
563689.6124 
563538.4737 
563556.9352 
563559.6347 
563534.9434 
S63529.4923 
563524.3062 
563159.9851 
563314.1525 
563357.2374 
563034.6560 
562960.2502 
562749.5245 
562606.7363 

Y C O O R D 
591313.9679 
591317.4684 
591587.4065 
591612.2413 
691623.7261 
591614.7405 
591636.5734 
591660.8651 
591666.5750 
591692.2527 
591676.1494 
591685.6139 
591705.8968 
591745.4872 
591764.5172 
591776.3766 
591752.1152 
591774.0528 
591786,3696 
591828.1323 
591853.5723 
591863.1821 
591880.8704 
591892.2699 
591896.3434 
591890,4343 
591871.1108 
591825.8764 
591856.8058 
591812.0040 
591977.9685 
592073.2847 
592161.5944 
592265,5047 

(b 
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COMiVSHNT 
S45 ' 
S46 
S47 
S48 
S49 
350 
S43 
•S4.4 
S4' 
S41 
S39 
S40 
S37 
338 
S36 
S35 
S34 
S33 
S31 
S32 
S52 
S51 
330 
S29 
S2? 
S28 
S25 
S25 
S23 
S26A 
S24 
32-; 
S22 

XCCORD 
565423.5205 
566355,8366 
565687.8592 
565600.3526 
565851.6195 
565724.3899 
565158.7851 
566019.5120 
564938.2106 
564906.9649 
564576.3324 
564576.1592 
564225.3226 
564199.7583 
564038.7688 
564049.0882 
563875.7393 
563898.8211 
563756.1585 
563732.8528 
563564.5046 
563582.1411 
563354.0575 
663374,6423 
563051.3960 
563003.3300 
562935.3352 
562873,5856 
562749.0658 
562873.6861 
562713.1933 
562573.6921 
562536.4547 

YCOORO 
591518.9818 
591497.9430 
591385.1547 
591358.5484 
591135.9984 
591062,2330 
591531,5993 
591430,8981 
591552,6516 
591484,5920' 
591666.3468 
591543.8674 
591670.0361 
591579.8214 
591603.4004 
591685.2389 
591641.4886 
591715.1638 
591762.7248 
591650.7729 
591673.8873 
591736.3480 
591766.5132 
591881,3881 
591880.3714 
591819.7736 
592000.0592 
591964,0915 
592099.7828 
591965.2195 
592067,7102 
592266.5386 
592228.2025 

© 



Laurence Haroor * r 
New Jersey 
Department 

of 
Environmental 

Protection 

Site Rennediation 
Program 

Western Quadrant 
Sampling Locations 

May 23. 2007 
Sampling Locations 

July 24. 2007 
Sampling Locations 

N 

W 



Laurence Harbor 

d 

Map I 

New Jersey 
Department 

of 
Environmental 

Protection 

Site Remediation 
Program 

Eastern Quadrant 
Sampling Locations 

May 23, 2007 
Sampling Locations 

July 24. 2007 
Sampling Locations 

N 

W 

0.07 0.07 0.14 Miles 



Jon S. Corzine 
Governor 

^izAz a i ^ B 6 I 3l^rs£g 
Department of Environmental Protection Lisa" P. Jackson 

Commissioner 

MEMORANDUM 

TO: Kevin Schick, Bureau Chief 
Bureau of Environmental Evaluation and Risk Assessment 

THROUGH: Greg Toffoli, Section Chief ^l(*{[»'? 
Office of Data Quality 
Hazardous Site Science Element 

FROM: Carol Pillsbury t ^ ^ ( M V O ^ 
Office of Data Quality 
Hazardous Site Science Element 

S£P04?D07 

SUBJECT: Quality Assurance Review -Margaret Creek Lead Contamination (SDG 121058) 
Site. STL Burlington, Colchester, VT analyzed sixteen nonaqueous samples for 
TAL Metals according to USEPA CLP SOW ILM05.3. 

Field ID 
S37 
S38 
S39 
S40 
S41 
S42 
S43 
S44 
S45 
S46 
S47 
S48 
S49 
SSO 
S51 
S52 

Laboratory ID 
718739 
718740 
718741 
718742 
718743 
718744 
718745 
718746 
718747 
718748 
718749 
718750 
718751 
718752 
718753 
718754 

Sample Date 
07/24/2007 
07/24/2007 
07/24/2007 
07/24/2007 
07/24/2007 
07/24/2007 
07/24/2007 
07/24/2007 
07/24/2007 
07/24/2007 
07/24/2007 
07/24/2007 
07/24/2007 
07/24/2007 
07/24/2007 
07/24/2007 

Matrix 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 

The Office of Data Quality, Hazardous Site Science Element, Division of Remediation 
Management and Response has reviewed the above listed nonaqueous samples according to 
Full CLP Deliverable Requirements as specified in the Technical Requirements for Site 
Remediation, N.J.A.C. 7:26E. A Target Analyte Summary List is provided for your convenience. 
Specific comments are provided below: 

New Jersey is an Equal Opportunity Employer 
Recycled Paper 

Q> 



Metals 
The metals data are acceptable with the qualifications resulting from QA/QC outliers in the 
following analyses: sample spike, sample duplicate, serial dilution, negative drifting and 
preparation blank. 

Should you have any questions regarding this review, please contact this office at 633-0752. 

C. Ed Putnam, RPDE 
Jerry Schoenleber, EMS 
Mindy Mumford, OCR 

S. 



Project Name: A4639300 
SDG: 121058 
Project Number: A4639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

M ^ ^ ^ ^ ^ ^ ^ 
Field ID Num: S5^; Lab ID Nam: 

Solicit (%) 
Dilution Factor 1 0 

Solids, Percent 

;ie0AES^M0tals ( W g ^ ; • y 

Dilution Factor: 1.00 

Aluminum 

Antimony 
Arsenic 
Barium 

Beryllium 

Cadmium 

Calcium 
Chromium 

Cobalt 
Copper 

Iron 
Magnesium 
Manganese 
Nickel 
Potassium 

Selenium 
Lead 
Vanadium 

Zinc 

^M 
7 1 8 7 ^ ; Sampl ingDate : 07/24/2007;Matrix: SOlC'^ 

SRP 141 
:."';'.;:':' .••^;;';?v./;r 

7429-90-5 

7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 

7440-43-9 
7440-70-2 

7440-47-3 
7440-48-4 

7440-50-8 

7439-89-6 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 

7782-49-2 
7439-92-1 
7440-62-2 
7440-86-6 

86.9 

4820 

5.3 
6.3 
18.8 
0.24 

0,2 
507 

11,5 
1,4 
10 

11400 . 
579 

74.6 
4.4 

710 
3.1 

25.1 
24.9 
23 6 

. ' ' ' * • • ; • 

UJ 

J 
J 

J 

J 

UJ 
J 

J 

86.9 

4820 

5.3 
6.3 

18.8 
0.24 

0.2 
507 
11.5 
1 4 

10 
11400 
579 
74.6 
4.4 

710 
3.1 

25.1 
24.9 
23 6 

Field ID Num: S5,1; Lab ID Num: 7187£3; Sampl ing Va te : 07/24/2007; Matrix.' SOIL; 
Solids (%) 

Dilution Factor 1 0 
Solids. Percent 

ICPAES Metals (nfig/Kg), 
Dilution Factor 1 00 

Aluminum 

Antimony 
Arsenic 
Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

iron 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Lead 

Sodium 
Thallium 
Vanadium 
fine 

- i , - *, -J -

SRP 141 

742990-5 
7440-36-0 
7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 • 

7440-50-8 

7439-89-6 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7439-92-1 

7440-23-5 

7440-28-0 

7440-62-2 

7440-66-6 

- . (• 

92 

7170 
5 
9 

34.4 

0.42 

0.28 

669 

24.5 

3.6 

27.3 

23100 

1370 

85.4 

.9.5 

1120 

2.9 

40.1 

73.3 

0.55 

35.7 

32.3 

V • 

UJ 

•J 

J 

J 

UJ 

J 

J 

J 

J 

'-. \ . 

92 

7170 

5 
9 

34.4 

0.42 
0.28 

669 

24.5 

3.6 

27.3 

23100 

1370 

85.4 

9.5 

1120 

2.9 

40.1 

73.3 

0.55 

35.7 

32.3 

P'nifsSjfivi 

''}.":iM;:.''''-t'^S'i, 

. 1 
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Qualify 

Qualify 
Qualify 

Qualify 

Qualify 

Qualify 
Qualify 

Qualify 

1 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

^ 

f 
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1 
1 

1 

5 

2 
5 

6 
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1 
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File: MARGARETCREEK121058.HIT 
Sheet: Full list 

USEPA CLP 2004 Contract Data 
Summary Reporting Form 
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Project Name: A4639300 
SDG: 121058 
P'-oject Numbe-" A4639300 

t ^ ^ ^ ^ B ^ M 

Laboratory Name: 
Laboratory Location: 

H 
Fie ld ID N u m : SSO; Lab ID Num: 718752; Sampl ing Date: 07/24/2007; Matrix:, SOIL 

Solids: (%) 
Dilution Factor. 1.0 
Solids, Percent 

leFAES Metals (mg/Kg) 
Dilution Factor: 1,00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium > 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Lead 
Thallium 
Vanadium 
Zinc 

SRP 141 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7782-49-2 
7439-92-1 
7440-28-0 
7440-62-2 
7440-66-6 

90.4 

2470 
5 

10.2 
6.9 

0.21 
0.37 
64,2 
20.8 
0.73 
31.8 

42000 
213 
30.3 • 
3.8 
332 
2.9 

24.8 
0.41 
38.1 
33 

UJ 

J 
J 
J 
J 

J 

J 
J 

J 
UJ 
J 
J 

J 

90.4 

2470 
5 

10.2 
6.9 

0.21 . 
0.37 
64.2 
20.8 
0.73 
31.8 

42000 
213 
30.3 
3,8 
332 
2.9 
24,8 
0,41 
38,1 
33 

F ie ld ID Numt. S49; Lab ID N u m : 718JS1;iSampling Date: 07/24/2007; Matr ix: . SOIL 
^ Solids 1%), 

Dilution Factor 1 0 
Solids, Percent 

ICPAES Metals (mg/Kg} 
Dilution Factor 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
Cobalt 
Copper 
ron 
Vlagnesium 
Vlanganese 
Slickel 
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Project Name: A4639300 
SDG: 121058 
Project Numbe'- A4639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester. VT 
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W''''0Sfî '̂i" l̂ 

:';P «;;•;• rr-T-ifl 

Field ID Ntm^:S4S; Lab ID Num: 7l8748j Sampling Date: 07/24/2007; Matrix: SOIL 
i Solids (%) 

Dilution Factor: 1.0 
•olids, Percent 

w 
File: MARGARETCREEK121058.HIT 
Sheet: _Fu!l_list 

SRP 141 

^' USEPA 
Sum 

82,7 

CLP 2004 Cent 
mary Reporting 

ract 
Forn 

82.7 

Data 
1 

Summarl 

sS&^^:2iS^^ 

* • > ' 

Qualify 

Qualify 
Qualify 
Qualify 

Qualify 
Qualify 
Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 

^SiiSPHP 
gg lgn^ l 

§ft;||fcl'S'iS; 

Qualify 

Qualify 
Qualify 
Qualify 

Qualify 

Qualify 
Qualify 

Qualify 
Qualify 
Qualify 

Qualify 

zed 9/4/200 

• i 

4 

1 
1 

1,3 

1 
5 
1 

1 
1 
2 
5 

6 

mmmmw 
iiPSiM 

SS{'f''S;l|:i?i 

4 

1 
1 
1 

1 

5 
1 

1 
2 
5 

6 

7 9:33:37 AM 
Page 3 of 8 

G> 



Project Name: A4639300 
SDG: 121058 
Project Number A4639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 
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âlsS§38*iS» 

18746; Sampling Date: 07/24/2007; Matrix: SOIL 

SRP 141 82.6 
• ' ; • ' ' ' ; ' . • • • ' • " ; . . : ; . - . 

82.6 

H 
, 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 
Qualify 

Qualify 
Qualify 

Qualify 

Qualify 

Qualify 

ysit 

'mmMflM 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

' • ' ' \ ' ' " ' ' 

H 
4 

1 

1 

1 

1 

1 

5 

1 

1 

1 
2 

5 

6 

#^i?ls^''i 
^^I^Ulrti 

Wi!i^§&S^ii^ 

1,4 

1 
1 

1 

1 

1 

5 

5 

1 

1 

2 

1 

6 

•^^•^f?:'f'^. '--^^ 

V .J^?;'-'- '.' 'h 

— % : • : ; • • ' - • : 

File: MARGARETCREEK121058.HIT 
Sheet: Full list 

USEPA CLP 2004 Contract Data 
Summary Reporting Form 

7s-
( ^ 

Summarized 9/4/2007 9:33:37 AM 
Page 4 of 8 



Project Name: A4639300 
SDG: 121058 
Project Number: A4639300 

Laboratory Name: STL-Burlington 
Laboratory Locatioo: Colchester. VT 
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Project Name: A4639300 
SDG: 121058 

Project Number: A4639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 
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Project Name: A4639300 
SDG: 121058 
Project Number A4639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 
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2.4 

4 

0.073 
0.07 

241 
5 

0.31 

3.4 

5990 

35.6 

86.5 
8.6 
1 

120 
2.9 
8.7 

4 9 

BM 

Field ID Num: S39; Lab ID Num: 718741; Sampling Date:^07/24/2007;Mlatfix: SOIL 
Solids (%) 

Dilution Factor 1 0 

Solids, Percent 
ICPAES Meials (mg/Kg)_ 

Dilution Factor: 1.00-
Aluminum 
Antimony 

Arsenic 
Barium 
Beryllium 

Cadmium 
Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Sodium 

Vanadium 

Zinc 

" 

SRP 141 

7429-90-5 
.7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-23-5 

7440-62-2 

7440-66-6 1 

> 

93 1 

9150 

5 
6 

43.3 

0.55 
0.37 

1940 
17.7 

5.4 

35.3 

17300 
48 

1640 

244 

13 

1080 

2.9 

228 

27.8 . 

38.9 

UJ 

J 

J 
J 

UJ 

J 

J 

•• 

93 1 

9150 
5 
6 

43.3 
0.55 
0.37 

1940 

17.7 
5.4 

35.3 

17300 
48 

1640 

244 

13 

1080 

2.9 

228 , 

27.8 

38.9 

Field ID Num: S38;LablDNum: 7^8740; Sampliltjgmie: 07/24/2007; M0^^^ SOIL 
Solids (%̂  

Dilution Factor: 1.0 \ 

Solids, Percent 

ICPAES Metals (mg/Hg} 
Dilution Factor: 1.00 

Wuminum 

SRP 141 

7429-90-5 

83.4 
. , " V 

1230 

• : • , • . . ' • 

^ 
83.4 

1230 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 
Qualify 
Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

• • • • : ! : • • ^ 

' 

1^^ 
4 

1 

1 

1 
1 

1 

5 
5 

1 

1 
1 

2 

1,3.6 

i'> ' ^ ^ ' 4 ' ! 
* " 0 

4 

1 

5 

5 

2 

1 

6 
' • • • : ' ' - " - . ,. • V 

' • ( • : " • < 7 ! . : - . ' ' • : " '•' 
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Project Name: A4639300 
SDG: 121058 
Project Number: A4639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

imMm^̂ msmMMmmmmmmiEm ŝw^mM^̂ M^M 
Dilution Factor: 1.0 
Solids, Percent SRP 141 83.4 83.4 
'^simmummmm^M 
Dilution Factor: 1.00 
Aluminum 7429-90-5 1230 1230 
Arsenic 7440-38-2 2.8 2.8 
Barium 7440-39-3 7.8 7.8 
Beryllium 7440-41-7 0.083 0,083 
Cadmium 7440-43-9 0.084 0.084 
Calcium 7440-70-2 211 211 
Chromium 7440-47-3 4.8 4.8 
Cobalt 7440-48-4 0.23 0.23 
Copper 7440-50-8 6.3 6.3 
Iron 7439-89-6 5530 5530 
Lead 7439-92-1 59.9 59.9 

Magnesium 7439-95-4 103 103 
Manganese 7439-96-5 9.2 9.2 
Nickel 7440-02-0 1.5 1.5 
Potassium 7440-09-7 153 153 
Vanadium 7440-62-2 9.2 9.2 
Zinc 7440 66 6 10 10 
eieJdlD Numi S37, Lab IDNurn: 718739}^ampllng Datet^ 07/24/2007̂ M^L^̂ JX-r. S Q U ^ ^ f^'.m 

^ t Solids (%)^.^'(^, mhi L^.ifr t fr-f.-gfU. 

Dilution Factor: 1.0 
Solids. Percent SRP 141 87.2 87.2 

ICPAES Metals (m. ••!:• • : - § i ^ ' § : 

Dilution Factor: 1.00 
Aluminum 7429-90-5 6030 6030 
Arsenic 7440-38-2 6.1 6.1 
Barium 7440-39-3 19.4 19.4 
Beryllium 7440-41-7 0.31 0.31 
Cadmium 7440-43-9 0.53 0.53 
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Project Name: A4639300 
SDG: 121058 
Project Number: A4639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

^^B^M 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Thallium 
Vanadium 
Zinc 

7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-28-0 
7440-62-2 
7440-66-6 

122 
20.8 
0.83 
10.1 

19600 
17.8 
214 
21.6 
3.1 
437 
0.46 
29.7 
11 

J 

J 

J 

J 
J 
J 

122 
20.8 
0.83 
10.1 

19600 
17.8 
214 
21.6 
3.1 
437 
0.46 
29.7 
11 

i 

H 

& 
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FOOTNOTES 

1. The reported concentration is quantitatively qualified because it is above the Method Detection Level (MDL) 
but below the Contract Required Quantitation Limit (CRQL). 

2. The positive result is qualified "J" and may be biased low, the nondetected results are qualified."UJ" 
and the detection limits may be estimated due to negative drifting of this analyte in the preparation blank. 

3. The reported concentration in the sample is greater than 3X the value in the method/preparation blank 
and is considered "real". However, the reported value must be quantitatively qualified "J" due to 
method/preparation blank contamination. The "B" qualifier alerts the end-user to the presence of this analyte 
in the method/preparation blank. 

4. The reported concentration is quantitatively qualified and may be biased low or the detection limit for the 
nondetected result may be estimated because the %recovery for the sample spike analysis was below the 
QA/QC limits of 75-125%. 

5. The reported concentration is quantitatively qualified because the Relative %Difference between the 
sample and sample duplicate results was greater than 20%. 

6. The reported concentration is quantitatively qualified because the %Difference between the sample result 
and the Sample Serial Dilution result for this analyte was greater than 10%. 

IS' 



'Jon S. Corzine 
Governor 

^in iz ai ^«£n ^txzz^ 
Department of Environmental Protection Lisa P. Jackson 

Commissioner 

MEMORANDUM 

TO: Kevin Schick, Bureau Chief 
Bureau of Environmental Evaluation and Risk Assessment 

THROUGH: Greg Toffoli, Section Chief ^ G \ Cf M^Pi-
Office of Data Quality ' 
Hazardous Site Science Element ^ l ^ 0 4 2fWr 

FROM: Carol Pillsbury 
Office of Data Quality 
Hazardous Site Science Element 

ilitv 
/ D " ^ 

SUBJECT: Quality Assurance Review -Margaret Creek Lead Contamination (SDG 121055) 
Site. STL Burlington, Colchester, VT analyzed eighteen nonaqueous samples for 
TAL Metals according to USEPA CLP SOW ILM05.3. . 

Field ID 
S21 
S22 
S23 
S24 
S25 
S26 
S27 
DUP2 
S28 
S29 
S30 
S31 
S32 
S33 
S34 
DUP1 
S35 
S36 

Laboratory II 
718700 
718701 
718702 
718703 
718704 
718705 
718706 
718707 
718708 
718709 
718710 
718711 
718712 
718713 
718714 
718715 
718716 
718717 

D Samole Date 
07/23/2007 
07/23/2007 
07/23/2007 
07/23/2007 . 
07/23/2007 
07/23/2007 
07/23/2007 
07/23/2007 
07/23/2007 
07/23/2007 
07/23/2007 
07/23/2007 
07/23/2007 
07/23/2007 
07/23/2007 
07/23/2007 
07/23/2007 
07/23/2007 

Matrix 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 

'NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 

The Office of Data Quality, Hazardous Site Science Element, Division of Remediation 
Management and Response has reviewed the above listed nonaqueous samples according to 
Full CLP Deliverable Requirements as specified in the Technical Requirements for Site 
Remediation, N.J.A.C. 7:26E. A Target Analyte Summary List is provided for your convenience, 

kecific comments are provided below: 

(S> 
New Jersey is an Equal Opportunify Employer 

Recycled Paper 



Metals 
The metals data are acceptable with the qualifications resulting from QA/QC outliers in the 
following analyses: sample spike, sample duplicate, serial dilution, negative drifting and 
preparation blank. 

Should you have any questions regarding this review, please contact this office at 633-0752. 

C. Ed Putnam, RPDE 
Jerry Schoenleber, EMS 
Mindy Mumford, OCR 

- 2 ^ 



• 

• 

Project Name: A4639300 
SDG: 121055 
P r o j e c t N u m b e r - A 4 6 3 9 3 0 0 

Field ' lD Numi S36; Lab ID N u m : 
SoUdT(%) 

Dilution Factor: 1.0 
Solids, Percent 

: ; ' imi(ESiM^Ws:^(ingmg)^ 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 
Field ID Num: S35; Lab ID Num: 

Solids {%) , 
Dilution Factor 1 0 
Solids, Percent 

ICPAES Metals (mg/Kg) 
Dilution Factor 1 00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel ' _ . ! _ . . _ . " 
Lead 
Potassium 
Vanadium 
Zinc 
Field ID Num: DUPIj Lab ID Num 

Solids (%) 

M 
718717! Sampling Date: 07/24/2007; M^tr 

SRP 141 

' • \ J . - • • ' : : ' " ' ' ' ^ ' ' . ' . • . • . : • ; ' 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

^ 

82.2 
; • • • • . ; * • ' . : • - • ' " " • ' ' . ' ' • '•"" • ; • 

1870 
0.87 
3.7 
9.1 

0.058 
782 
0.53 

. 6.1 
6 

7940 
247 
26.5 
12.5 
1.6 

33.1 
• 226 

12 1 
14 3 

J 

•J 
J 
J 
J 

J 
J 
J 
J 
J 
J 

82.2 
i ' • ? : ' • • • : • : • ' - • ' • : : . 

1870 
0.87, 
3.7 
9.1 , 

0.058 
782 
0.53 
6.1 
6 

7940 
247 
26.5 
12.5 
1.6 

33.1 
226 
121 
14 3 , 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

] ^ S ^ ^ ^ ^ ^ 

I^^OIL^ 

Cl 

• 

718716; Samfi l ing Date: 07/24/2007; Matrbc SOIL 
-

SRP 141 
• • , " 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 

" 74'39-96-5 
7440-23-5 __ 

"""744O-O2-O" ' 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

iS§0:fi:î ;$.:<iM^ 

85 3 
* 

3470 
1.1 
7.3 
13.8 
0.22 
137 
0.97 
17.5 

9 
21900 

147 
20.3 
28.6 
2.3 
12.9 
461 
28 

132 
• 718715; Sampling Date: C 

1 

Ŵ  

'"* 

J 

J 
J 
J 
J 

J 
J 
J 
J 
J 

;S^.:;;;i;,,llR:9 

85 3 
. 

3470 
1.1 
7.3 
13.8 
0.22 
137 
0.97 
17.5 

9 
21900 

147 
20.3 
28.6 
2.3 
12.9 
461 
28 

132 

r-^-::'-.'^\i.^'^\^'rf 
•• : . - . . : i ^ v - ; : . ; • • " ; ' : • : • * ^ S 

-

7/24/2007; Matrix: SOIL 
' 

-,t 

1 

• A i y • ' : ' ^ f i ! ^ . 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 
Qualify 
Qualify 
Qualify 
Qualify 

SmMmB 

*" 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 
Qijalify 
Qualify 
Qualify 

' 

M 
' ¥ P''̂ :'ff'"o,':-''\':. 

1,3 

1 -
1 
4 
1 

1 
4 

1,5 
1 
4 
1 

' ''M'*^x s 
. . " . I ' ' • > ! . . 

m:!:&ivM§lS^ 

1,3 

1 
1 

1,4 
1 

1 
4 

1,5 
1 
4 

••:•;';;;.. v , r : :g : i v - ^ : | 

^^'' '-y-./'T-''--'":' J 

^ 

r 
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Project Name: A4639300 
SDG: 121055 
Project Number: A4639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

r i ^ ^ g ^ J 
Dilution Factor 1 0 
Solids, Percent 

ICPAES: Meials (mg/Kg)! , 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium > 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 

F i e l d m H u m S34;LabMDmium 
;•::•!:"::^::V•'•.v:-f:;!;'Sil0S^^ 
Dilution'Factor: 1.0 
Solids, Percent 

: : : t0pA£0/ i iB^( i r ig /^ 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 
Field ID Niim: S33; Lab ID Num: ) 

Solids (%) 

i ^ jy^^^^g^ 

SRP 141 
' ' [ " ' • / . . 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-43-9 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2^ 
7440-66-6 

^H 
86.6 

9030 
1.3 
8.4 
40 

0.43 
1710 
0.076 

6 
34.4 
24 

24300 
1750 
179 
106 
10.2 
52.8 
1150 
41.5 
54.1 

1 
J 

J 
J 
J 

J 
J 

J 

^ 

86.6 
• • ' • , . ' ! • 

9030 
1.3 
8.4 
40 

0.43 
1710 
0.076 

6 
34.4 
24 

24300 
1750 
179 
106 
10.2 
52.8 
1150 
41.5 
54.1 

^ ^ ^ 

:i:i';;.|.',:o'V.', 

7m7!f4 îS î>timtiam06m4moo7miirimsotim 

SRP 141 
•::^'"'^'::;'^;;:'V' -.•-:.y.-^/'' '•'}•: 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-43-9 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

^wm-jS^i^wk 

86 9 
, 

8610 
1.3 
7.5 . 

40.9 
0.43 
2040 
0.1 
5.3 

22.9 
23 

22300 
1970 
193 
136 
10.3 
53.6 
1140 
34.8 
50.9 

m 

01 

J 

J 
J 
J 

J 
J 

J 

('•'ff'L^MS 

86.9 

^ ^ • ^ ^ V i i ^ J - r n ^ f ^ * 

8610 
1.3 
7.5 

40.9 
0.43 
2040 
0.1 
5.3 

22.9 
23 

22300 
1970 
193 
136 
10.3 
53.6 
1140 
34.8 
50.9 

ri8713;SamplimPate::j)7/24/2007; Matrix 

. n - . r 

.!&;-s;S5^-?::;.:K''S« 

.^-;'. ' '. ' ' • : ^ . : - ^ ^ ' . i ^ - ' : ' : 

V 

-; SOIL 

• ' . ' • ' - : . ' • • " . 

Qualify 

Qualify 
Qualify 
Qualify 

-

Qualify 
Qualify 

Qualify 

mm^'m 

Wmii^S^eMi 

Qualify 

Qualify 
Qualify 
Qualify 

Qualify 
Qualify 

Qualify 

^M 
1,3 

1 
4 
1 

4 
1,5 

4 

iiiiiSssfii 
l-iiiillls 

^ 

mmsimii 

1,3 

1 
4 
1 

'4 
1,5 

4 

;> ;;J::;i^..^.:••.V•iS 

: : ' • ; • . • . . - '•' • ; • i . ; 
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Project Name: A4639300 
SDG: 121055 
Project Number: A4639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

Dilution Factor: 1.0 
Solids, Percent 

:iCRAE^fi^tal9 (mg/Kg) v 
Dilution Factor. 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 

miiiiommma^^Lmmmm 
d:msmmmmjim^;:y::f^mto 
Dilution Factor: 1.0 
Solids, percent 
?:':^itS«/cfiiaES^^ 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 
Field ID Num: S31; Lab ID Num: 

Solids (%) 
Dilution Factor: 1.0 
Solids, Percent 

^M 
SRP 141 

"t',^:' ' " ' -"̂^ . ' . ' ' " 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

^M 
88.1 

%y'C"' : .." •/'}.. 

3040 

1.1 
5.6 
12.7 
0.2 
509 
1.3 

12.7 
13.6 

19300 
305 
29.4 
27.5 

3 
23.6 
359 
16.9 
20 

1 
J 

J 
J 
J 
J 

J 
J 
J 
J 
J 
J 

M 
88.1 

\ : - : ^ - , ' : " : • ' . • : • - • ':\. 

3040 
1.1 
5.6 
12.7 
0.2 
509 
1.3 

127 
13.6 

19300 
305 
29.4 
27.5 

3 
23.6 
359 
16.9 
20 

H 

/ . 

•mmmmmmmarnmr/Mmmmmmmmmi 
'•^toisi'St^ 

SRP 141 

WfmM^M. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440,-02-0 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

7187-11; Sam 

SRP 141 

| i 5 ^ 3 | p s | l 

85.3 

««Vf:v.>:-i..!;.¥..3.«-;-!..l»« 

3280 
0.5 
2.6 
13.9 
0.1 
368 
1.4 
7.8 
8.6 

8860 
359 
45.5 
30.9 
2.8 

20.3 
314 
13.9 
14 4 

iling Date: 07, 

82 

Wk 

' ^ A } ' Til 

J 

J 
J 
J 
J 

J 
J 
J 
J 
J 
J 

lUgJi^ilsg^ 

85.3 

m:iymy9 

3280 
0.5 
2.6 
13.9 
0.1 
368 
1.4 
7.8 
8.6 

8860 
359 
45.5 
30.9 
2.8 

20.3 
314 
13.9 
144 

'24/2007; Mairi: 

82 

Wmmm 

tm^WM^ 

<: SOIL 

M 
: ; ' . f \ . - ^ ; ' : \ , :• 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 
Qualify 
Qualify 
Qualify 
Qualify 

y:i®S: • '^i^!@M 

'¥WM'-si^fi 

M'0Miŝ ?M-

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 
Qualify 
Qualify 
Qualify 
Qualify 

n 
! ; . • • „ ; ; , ; ; ; „ £ ; • • - ; « : \ , : l ' . 

1,3 

1 
1 
4 
1 

1 
4 

1,5 
1 
4 
1 

mmmmm 
mmmm 

'*i^i?I^SI?iPi 

1,3 

1 
1 

1,4 
1 

1 
4 

1,5 
1 
4 
1 

• : : . : „ . : ; • . • ' : ! • • ' - i , * ; ' " 

File: MARGARETCREEK121055.HIT 
Sheet: Full list 

USEPA CLP 2004 Contract Data 
Summary Reporting Form 

Summarized 8/28/2007 4:28:07 PM 
Page 3 of 9 

C ^ 



Project Name: A4639300 
SDG: 121055 
Project Number: A4639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

IQPAES:Metai$(mg/K0 ' Z M 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 

,?f?io f̂'':'t̂ ''-̂ '̂ ^ 

7429-90-5 
7440-36-0 
744P-38-22" 

,7440-39-3 
' •7446-41-7 ' 

7440-70-2 
7440-43-9 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

6890 
1.6 
6.7 

33.8 
0.27 . 
2250 
0.15 
3.7 
16.2 
25.7 

16300 
1390 
118 
93.7 
7.7 

74.7 
866 
27 

47.2 
F i m i D m m & ^ 3 O ; L ^ b l D M u 0 m m 7 i ( l ( i m r 0 p I i f W ^ D a ^ 

::r.}kms>m^!mmmm0m 
Dilution Factor: 1.0 
Solids, Percent 

IGPAESit/ietdlsirtig/Kgy 
Dilution Factor: 1.00 . x 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 

wsmmm 
SRP 141 

• . • • ; • : • ; ! . ; ' • ^ • • • . • • ^ ^ - • • : - • ; , " • 

"'7429-90-5"" 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

Field ID Num: S29; Lab ID Num: 718709; Samf. 
Solids (%) 

Dilution Factor 1 0 
Solids, Percent 
1 ICPAES Metiiis (mg/Kg)} 

SRP 141 

' • " • • • • i ' . • 

JISllKil̂ SS 
86.3 

. [ ' . . . ' • • " • . • . . • • • • . . - . . , . : ; • { ; : ; . , . : : • ' 

11800 
1.4 

19.5 
25.6 
0.49 
440 
2.7 

26.2 
14.2 

30800 
1210 
58.2 
64.4 
6.1 
18.4 
2040 
64.9 
30 1 

i l ing Date: 07i 
* 

89.3 
": \ 

w^ 

. J 

J 
J 
J 
J 

j 
J 

J 

0 m 

.i-••.'? 

J 

J 
J 

J 
J 

J 

24/2 

H 
; • • • • - • • : • • • ' ^ 

6890 
1.6 
6.7 

33.8 
0.27 
2250 
0.15 
3.7 
16.2 
25.7 

16300 
1390 
118 
93.7 
7.7 

74.7 
866 
27 

H 
• . V • • , / - : -

47.2 

2oo7$Msitm^sisaiim 
ilSSiiii 

86.3 
• • • - ' • " • ' , ' , . • ' - ^ ^ i r - '.. 

11800 
1.4 

19.5 
25.6 
0.49 
440 
2.7 

26.2 
14.2 

30800 
1210 
58.2 
64.4 
6.1 
18.4 
2040 
64.9 
30 1 

007; Matri) 

89.3 
i - " - ' ^ ' • • • - ' 

iBUSa 

c SOIL 
-

' t^Sas^rsi'A^Sm 

. . . . . ... 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 

Qualify 

SsiiPli 

" 

Qualify 

Qualify 
Qualify 

' 

Qualify 
Qualify 

Qualify 

-d 

• 
1,3 

1 
4 
1 
1 

4 
1.5 

4 

fS^i i iSI 
^ ^ ^ i ® l 

1,3 

1,4 
1 

4 
1,5 

4 
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Project Name: A4639300 
SDG: 121055 
Project Number: A4639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

^^^^M 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium ' 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-43-9 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

Fi0idmNm^mmm>Mimmiiimmmmam 
,v;̂ :i-',̂ v:.:;:;c;a.|;;sp/ftte;(̂  
Dilution Factor: 1.0 
Solids, Percent 
;;>:%. liSPAESmiefaiis (nig/Kg) 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel • ._ ' ^ 
Lead 
Potassium 
Vanadium 
Zinc 
Field ID J^um: DUP2; Lab ID Num 

Solids (%) 
Dilution Factor 1 0 
Solids, Percent 

ICPAES Metals (rrig/Kg) 
Dilution Factor: 1.00 

Mi&?:')-rsiSMSi 

SRP 141 

' 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

'^U 
6370 
1.3 
6.4 

27.4 
0.3 
922 

o:o5i 
3.3 
17 

20.8 
16200 
1300 
97.6 
76.9 
6.9 

63.1 
1080 
24.3 
37.7 

1 ^ ^ ^ 

J 

J 
J 
J 
J 

J 
J 

J 

6370 
1.3 
6.4 

27.4 
0.3 
922 

0.051 
3.3 
17 

20.8 
16200 
1300 
97.6 
76.9 
6.9 

63.1 
1080 
24.3 
37.7 

M 

^immtmmmmommmmsmm 
Jtt«Bii2S5#s 

88.6 

^mmmism 
2070 
1.7 
4.6 
9.9 

0.14 
267 

1 
8.9 
8.6 

10100 
407 
35.1 
28.4 
3.2 
59 

382 
13.8 
146 

- 718707; Sampling Date: C 

SRP 141 

' ^ 1 

89.5 

T -"'^ '}:'- •'.:; 

HI 

; 

J 

J 
J 
J 
J 

J 
J 
J 
J 
J 
J 

mmssm^ 
88 6 

' 

2070 
1.7 
4.6 
9.9 

0.14 
267 

1 
8.9 
8.6 

10100 
407 
35.1 

^28.4 
3.2 
59 

382 
13.8 

PiSllwiftiS 

146 
7/24/2007; Matrix: SOIL 

89.5 

. 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 

Qualify 

msmm 
mmmm 

. ' . . 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 
Qualify 
Qualify 
Qualify 
Qualify 

1 

. . ' ' • • • • • • • . ' ; ; : 

1,3 

1 
4 
1 
1 

4 
1,5 

'̂  4 

2^i^^?Sii 
'^MimisWa 

-

1,3 

1 
1 

1,4 
1 

1 
4 

1,5 
1 
4 
1 
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" Project Name: A4639300 
SDG: 121055 
Project Number: A4639300 

wM'^^^^^^^^^^^^^m, 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 

FimdmmimtssmLmmmt im 
W0W^sMii$i§iis'!(%)sWm$^ 
Dilution Factor: 1.0 
Solids, Percent 

•y'ĥ '.- '<iciî is'lvimis-(m/h(gy-}̂ '̂ $:̂ ^ i\ 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium _ 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 
F ie ld ID Num: S26; Lab ID N u m : 

Solids (%) 
Dilution Factor 10 
Solids, Percent 

ICPAESMetals(rrig/K9} 
Dilution Factor: 1.00 

^ ^ ^ ^ m 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-43-9 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2 

A M I ^ t ^ ^ f n r ^ 

4700 
2.3 

. 5.5 
19.8 
0.16 
878 

0.032 
1.5 

12.1 
19.1 

14900 
843 
43.2 
36.6 
4.2 

82.3 
736 
23.2 

7440-66-6 27.8 

1 
J 

J 
J 
J 
J 

J 
J 

J 

1 

M 
4700 
2.3 
5.5 
19.8 
0.16 
878 

0.032 
1.5 

12.1 
19.1 

14900 
843. 
43.2 
36.6 
4.2 

82.3 
736 
23.2 
27.8 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

ffi 

'mmm$aimmmmM07/mmmmmmmim 
'immmm 

SRP 141 
:'^^Ky::.iv;ffi:v:.:S;.-:;* 

7429-90-5 
7440-36-0 
7440-i38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-43-9 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

718705; Sam 

SRP 141 

mmmmm 
88 7 

:; 

4370 
1.6 
5.4 
18.6 
0.14 
1330 
0,03 
1.9 

17.8 
44 

14900 
823 
45.5 
38.3 
3.7 

72.5 
701 
23.4 
22.6 

' 'ttm 

J 

J 
J 
J 
J 

J 
.J 

J 

i l i ng Date: 07/24/i 

87.4 

• 

^ • • : - : . . 

^^i^ssi 
88 7 

4370 
1.6 
5.4 
18.6 
0.14 
1330 
0.03 
1.9 

17.8 
44 

14900 
823 
45.5 
38.3 
3.7 

72.5 
701 
23.4 
22.6 

'007; Matr i . 

87.4 
, . ..,,.. 

mmmm 

<: SOIL 

^ 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 

Qualify 

i j l f j l ^ ^ i 

ifiiii^l 

, 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 

Qualify 

. 

" :•, .' : ? 

1,3 

1 
4 
1 
1 

• 4 

1,5 

4 

^^^^#^P 
l A i i w i 

' " 

' 
^.3 

1 
4 
1 
1 

4 
1,5 

4 

•i-;>v'v;V'."V.:''-';j 

"•W";-:-,e--^'^-

• 

li 
•• w 

^ ^ 
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Project Name: A4639300 
SDG: 121055 
Project Number- A4639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

• 

>:^^K^S 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 
Field ID Nqin: S25; Lab ID Num: 

Solids (%) 
Dilution Factor 1 0 
Solids, Percent 

ICPAES Metals ((ng/Kg) 
Dilution Factor 1 00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 
Field ID Ntim: 324; Lab ID Num: 

Solids (%) 
Dilution Factor: 1.0 
Solids, Percent 

ICPAES Metals (mg/Kg) 
Dilution Factor: 1.00 
Aluminum 
Antimony 

^M 
7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

718704;Sam 
/ 

SRP 141 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

718703;<Sam 

SRP 141 

7429-90-5 
7440-36-0 

^S 
3130 
0.58 
3,7 

20.8 
0.14 
109 
0.61 
10.1 
9.7 

9290 
182 
11.4 
20.7 
1.9 

15.9-
388 
2-" 2 
97 

1 
J 

J 
J 
J 

J 
J 
J 
J 
J 
J 

3130 
0.58 
3.7 
20.8 
0.14 
109 
0.61 

. 10.1 
9.7 

9290 
182 
11.4 
20.7 
1.9 

15.9 
388 
21 2 

M 

97 j 
p l i n g D a t e : 07/24/20Q7..Matrix: SOJL^^ 

93 3 
' -

2070 
19.2 
24.5 
14.3 
0.22 
1600 
0.8 
19.3 
26.9 

29100 
255 
29.3 
30.6 
3.8 
545 
432 
36.7 
22.2 

tfJUng-Daie: 07, 
; - ' - • ; • ; . - . - •. . i > 

90 

1450 
1.5 

Cl 

J 

J 
J 
J 
J 

J 
J 
J 

J 

" " .1 

93 3 
, 

2070 
19.2 
24.5 
14.3 

' 0.22 
1600 
0.8 
19.3 
26.9 

29100 
255 
29.3 
30.6 
3.8 
545 
432 
36.7 
22.2 

<. j^ 

X 

fZ4m07; Matrix:-SQlty • 

J 

90 

1450 
1.5 

i ' : : j& ; " ' : - • 

• ' ( ' • ; ; : • • • • - • • " : • • 

Qualify 

Qualify 
Qualify 
Qualify 

Qualify 
Qualify 
Qualify 
Qualify 
Qualify 
Qualify 

4 •* 

. ' < -

> 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 
Qualify 

Qualify 

Qualify 

^M 
1,3 

1 
1,4 
1 

1 
4 

1,5 
1 
4 
1 

C,^-'sf'.-3^ a 
- • . ^ - ' i : ' -

i 

3 

1 
1 
4 
1 

1 
4 

1,5 

4 

• ; . . ; ; ; - . : • - • • . : 

. : - ' • - " • ' • • ' - ' ; • ' ' . " . • . ' 

1,3 
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Project Name: A4639300 
SDG: 121055 
Project Number: A4639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

^̂ ^̂ H 
Arsenic 
Barium 
Beryllium 
Calcium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 

^H 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 

"7439-95-4" 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

12.8 
6.5 

0.097 
444 
0.66 
16.6 
29.4 
6590 
234 
17.7 
16.3 
1.8 

61.5 
346 
11.1 
20 

1 
J 
J 
J 
J 

J 
J 
j 
J 
J 
J 

12.8 
6.5 

0.097 
444 
0.66 
16.6 
29.4 
6590 
234 
17.7 
16.3 
1.8 

61.5 
346 
11.1 
20 

M 

Field ID Num: S23; Labi lD Nupt ' . 718702; Sampl ing J i a t e ; Q7/24/2007; Matr ix : SOIL ^ 

'- • S o V d H % ) 
Dilution Factor 1 0 
Solids, Percent 
imMcmEm^^ls^ f rng/Kg) 
Dilution Factor: 1.00 
Aluminum 
Antimony 

Barium 
Beryllium 
Calcium 
Cobalt 
Chromium. 
Copper 
Iron 
Magnesium 
Manganese 
Sodium 
Nickel 
Lead 
Potassium 
Vanadium 
Zinc 

' 

SRP 141 
J_ " ~ 

. 7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-70-2 
7440-48-4 
7440-47-3 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-23-5 
7440-02-0 
7439-92-1 
7440-09-7 
7440-62-2 
7440-66-6 

V 

92 7 
' 

2040 
0.73 
3.3 
4.3 
0.2 

2430 
1.6 
9.7 
3.5 

8390 
885 
41.5 
47.6 
3.7 
15.8 
928 
11.2 
11.2 

>/ 

, 

J 

J 
J 
J 
J 

J 
J 

J 

m^>mm-

92 7 

2040 
0.73 
3,3 
4.3 • 
0.2 

2430 
1.6 
9.7 
3.5 

8390 
885 
41.5 
47.6 
3.7 
15.8 
928 
11.2' 
11.2 

-^ 

1 " 

ReWADAtom; 5 2 2 ; : L a d / D / ^ tSOIL j 
:':, .;:;:So/Hfsf]'%)','\' 

Dilution Factor: 1.0 
Solids, Percent 

ICPAES Meitals (nig/Kg) 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Banum 

SRP 141 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 

" " . ' . . : ' . ' . J •; '••• 

80.6 

5820 

1.9. 
8.6 

60.7 

J 

80.6 

5820 
1.9 
8.6 

60.7 • 

• : • . • • 

M 
Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 
Qualify 
Qualify 
Qualify 
Qualify 

MMiM 
1 ^ ^ - f ^ ^ J - ' ^ 

t 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 

Qualify 

Qualify 

1,2 
1 
4 
1 

1 
4 

1,5 
1 
4 
1 

MWiii 
jiiifW 

1,3 

1.2 
1 
4 
1 

4 
1,5 

4 

- , • • ' . • ' • ' ' " • • • - ' - ' " * • ' - • ; ' " ' • 

1,3 
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Project Name: A4639300 
SDG: 121055 
Project Numbe'" A^639300 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

Beryllium 
Calcium 

744'o-7T-7 
7440-70-2 661 

% 1 

0.18 
661 Qualify 

Cobalt 
Chromium 

7440-48-4 1.1 1.1 Qualify 
7440-47-3 18.8 18.8 

Copper 7440-50-8 17.5 17.5 
Iron 7439-89-6 19400 19400 
Magnesium 7439-95-4 657 657 
Manganese 7439-96-5 23.6 23.6 Qualify 
Sodium_ 
Nickel _ 
Lead 

7440-23-5 
7440-02-O 

172 
3.4 

172 Qualify 1,5 
3.4 Qualify 

7439-92-1 61.6 61.6 Qualify 
Potassium 7440-09-7 973 973 
Vanadium 7440 62 2 34 6 34 6 
Zinc 7440 66 6 15 15 
F ie ld ID Nam. S2if^ Lab ID N u m 

' • • > - 1 , . 1 . t flw , f 1 1 , . , 1 . t , — • . .t • t .*• 1 I • 
7i^mj^ami^liqg D a t e ^ 7 m m 7 / 4 mamxuSpIL Jkffi-.rj-

S,olldS!>(%). M t,<, ,i»ia^.i,., 7. 

D,Lt.on Factor. 1,0 
Solids, Percent SRP 141 98.9 98.9 

i C P / ^ S W 6 i i ( l s ^ f M ^ •PSSK fSP^iPI Sr'i'iftSS^Si' 

Dilution Factor: 
Aluminurn 
Antimony 
Arsenic 

1.00 
7429-90-5 1160 1160 
7440-36-Q_ 

'7440-38-2 
20.2 
16.1 

_20.2_ 
16.1 

Qualify 

Barium 7440-39-3 8.7 8.7 Qualify 
Beryllium 7440-41-7 0.18 0.18 Qualify 
Calcium 7440-70-2 698 698 Qualify 
Cobalt 7440-48-4 1.1 1.1 Qualify 
Chromium 7440-47-3 11.9 11.9 
Copper^ 
Iron 

7440-50-8 13.4 13.4 
7439-89-6 19200 19200 

Magnesium 7439-95-4 472 472 
Manganese 7439-96-5 60.4 60.4 Qualify 
Sodium 7440-23-5 91.5 91.5 Qualify 1,5 
Nickel 7440-02-0 3.6 3.6 
Lead 7439-92-1 378 378 Qualify 
Potassium 7440-09-7 186 186 Qualify 
Vanadium 7440-62-2 18.9 18.9 

I Zinc 7440-66-6 33.1 33.1 
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FOOTNOTES 

1. The reported concentration is quantitatively qualified because it is above the Method Detection Level (MDL) 
but below the Contract Required Quantitation Limit (CRQL). 

2. The positive result is qualified "J" and may be biased low, the nondetected results are qualified "UJ" 
and the detection limits may be estimated due to negative drifting of this analyte in the preparation blank. 

3. The reported concentration is quantitatively qualified and may be biased low or the detection limit l̂ or the 
nondetected result may be estimated because the %recovery fopthe sample spike analysis was below the 
QA/QC limits of 75-125%. 

4. The reported concentration js quantitatively qualified because the Relative %Difference between the 

sample and sample duplicate results was greater than 20%. 

5. The reported concentration is quantitatively qualified because the %Difference between the sample result 
and the Sample Serial Dilution result for this analyte was greater than 10%. ' 

& 



Jon S. Corzine 
Governor 

Department of Environmental Protection Lisa P. Jackson 
Commissioner 

MEMORANDUM 

TO: Ed Putnam 
Remedial Planning and Design Element 

THROUGH: Greg Toffoli, Section Chief (pn l (^^ (^ 
Office of Data Quality " 
Hazardous Site Science Element 

FROM: Carol Pillsbury ( f 
Office of Data o W f t / ' 
Hazardous Site Science Element 

<b\^A^^ 

AUG 2 2 2007 

SUBJECT: Quality Assurance Review -Laurence Harbor Petroleum (SDG 120127) Site. STL 
Burlington, Colchester, VT analyzed twenty nonaqueous samples for TAL Metals 
according to USEPA CLP SOW ILM05.3. 

Field ID 
S1A 
S1B 
S1C 
S2B 
S2A 
S3A 
S3B 
sac 
S4A 
S4B 
S4C 
S16 
S15 
S14 
S17 
S19 
S18 
S20 
S12 
S5B 

Laboratorv ID 
711236 
711237 
711238 
711239 
711240 
711241 
711242 
711243 
711244 
711245 
711246 
711247 
711248 
711249 
711250 
711251 
711252 
711253 
711254 
711255 

Sample Date 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 

.05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 

Matrix 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 

The Office of Data Quality, Hazardous Site Science Element, Division of Remediation 
• •anagement and Response has reviewed the above listed nonaqueous samples according to 
^Ful l CLP Deliverable Requirements as specified in the Technical Requirements for Site 

€) 
New Jersey is an Equal Opportunity Employer 

Recycled Paper 



Remediation, N.J.A.C. 7:26E. A Target Analyte Summary List is provided for your convenience. 
Specific comments are provided below: 

Metals ' 
Samples SI A (711236), S3B (711242), S3C (711243) and SI 2 (711254) were analyzed 
undiluted and at 100 fold dilutions because lead, sodium and zinc were present at levels above 
the linear range of the instrument. The dilution analyses were sufficient to bring the 
concentrations of lead and zinc within the linear range. The dilutions were too extensive for 
sodium in the above listed samples and the detection limits were elevated above the Contract 
Required Quantitation Limits (CRQLs). A 50-fold dilution would have been more appropriate for 
sodium. The nondetected results and detection levels for sodium in the above mentioned 
samples are suspect. 

The remaining metals data are acceptable with the qualifications resulting from QA/QC outliers in 
the following analyses: sample spike, sample duplicate, serial dilution, preparation blank and 
negative drifting. 

Should you have any questions regarding this review, please contact this office at 633-0752. 

C. Dave Diblee, SAS 

(2i> 



Project Name: 32950000 
SDG: 120127 
Project Number 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

k e l d l D Num: SSB; Lab toNumr 
Solids (%) 

Dilution Factor: 1.0 
Solids, Percent 

Mercury (mg/Kg) 
Dilution Factor: 1.00 
Mercury 

ICPAES Metals (ing/kg) 
Dilution Factor: 1.00 
Aluminum _ _ 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Thallium 
Vanadium 
Zinc 

71125S; Sampling Date: 05/23/2007; Matr ix: SOlU^ ' 

" " S R P U V " 
.... 

7439-97-6 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-23-5 
7440-28-0 
7440-62-2 ' 
7440-66-6"'" 

94.2 

0.039 

3040 
98.9 
103 
30.7 
0.51 

, 0.76 
• 1620 

34.9 
3.1 
51.1 

55100 
734 
689 
150 
11.3 
352 
681 
0.64 
62.5 

-109 

"UJ 
,:. 

J 

J 
J 
J 
J 
J 
J 

' 

J 

J 

J 

94.2 
i - - • • • ' - - • " : . . •• 

0.039 

3040 
98.9 
103 
30.7 
0.51 
0.76 
1620 
34.9 
3.1 

, 51.1 
55100 

734 
689 
150 
11.3 
352 
681 
0.64 
62.5 ' " 
109 

f . ' : ': • •• ' - ' • -

-

^ ' - ! - . • • • • " / : v v - ^ ' . ' 

B9/d/D Wumv St2; tab/Q Wo/m 7 * f 254 ; :S i i i J ^ 
••./^v^sdiu^jr^)'^;^:•^•V-•; 

Dilution Factor: 1.0 
Solids, Percent 
: U \ , MmQry(mg/Kgi 

Dilution Factor: 1.00 
Mercury 

: : :/C?P^i$?i^ 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper _ 
fron 
Lead 
Magnesium 
Manganese 

SRP 141 

7439-97-6 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 

" " "744"0-50-8 '" 
7439-89-6 " 

' 7439-92-1 
~7439-95-4~ 
7439-96-5 

kf:'>yyB f̂fBMiiB 

95 3 
^ 

0 034 
-, 

1230 
962 
141 

.176 
0.16 
11.9 
486 
6.8 
3.5 
130' " 

15200 
25600 
93.5 
89.5 

r ' . 

J 

" J 

J 
J 
J 
J 
J 
J 

J 

gHli^gg^r 

95 3 

0 034 

1230 
962 
141 
176 
0.16 
11.9 
486 
6.8 
3.5 
130 

15200 
25600 
93.5 

fmmm' 
. . . : - v . , . ^ . • ; • - • i . ^ ; : ^ . ^ ' . . . ^ ; - • ^ 

, 

< 

r 

1 •) 

... .., 

~" Qualify" 
. ; ; ; , ; , ' • ' - ! • • • • • . . - . " " 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 
Qualify 
Qualify 

Qualify 

Qualify 

Qualify 

mmmm. 
l«3?SS4if 

., 

Qualify 
. 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 

^ 

» 

' ' ' ' • • ' iC •':. : ' l ' - L \ 

8 
!• v . ; ' ' r • ; ' : < ' ' • • • ; : • ; : • ; • 

4 

5 
5 
1 

2,4 
1,5 
3 

4 

1 

1 

^ M S ^ M 
f^^M^m-

MWBSM. 

1,8 

. , ' 
4 

1.5 
5 
1 

2,4 
1,5 
3 

1 
- 4 
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Project Name: 32950000 
SDG: 120127 
Project Number 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

. f ^^Jf^^ttr^^^rvl..^ 

Nickel _ 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

^Pbbfaidltj^f 

13.9 
212 
0.69 
1.1 

4010 
1.6 
8.9 
170 

m 

J 
J 

UJ 
J 

M 
13.9 
212 
0.69 
1.1 

4010 
1.6 
8.9 
170 

M 

Field ID Niimi SiO.LablD Num: 711253; Sampling Date: 05/23/2007; Matrix; SOIL 
$6llds^0i)r 

Dilution Factor: 1.0 
Solids, Percent 
m:^-.^^''UAtit^ifrjji.(in 
Dilution Factor: 1.00 
Mercury 

• : •; :mppd£s-imiit(ii^^MU'a 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

SRP 141 " 
S" %;•: '$-J::i:-'iM 

7439-97-6 
0ii:ii-lUr-M:iiJ 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 _ 

7440-23-5 
7440-62-2 
7440-66-6 

96 
K-¥Sv:--;;i\f?5S? 

0.047 
IIM-Sx^BMf:̂ M: 

1790 
9.3 
15:3 
52.1 
0.25 
0.51 
3670 
10.6 
1.4 

24.2 
21600 
260 
481 
113 
4.5 
243 
497 
32 4 
53 1 

as 
UJ 

taS 

J 

J 
J 
J 
J 
J 
J 

J 

J 

-

96 

WiiHmiMi 

0.047 

1790 
9.3 
15.3 
52.1 
0.25 
0.51 
3670 
10.6 
1.4 

24.2, 
21600 
260 
481 
113 
4.5 
243 
497 
32 4 
53 1 

HiffSiSS; 

'IMmmm^ 

Field ID Nuin: St f i ; Lafr AD Num: 711252; Sampling Date: 05/23/2007; Matrix:; SOIt^, \ 
: iS6liiis^(%) 

Dilution Factor: 1.0 
Solids, Percent 

Mercury (mg/Kg) 
Dilution Factor. 1.00 
Mercury 

ICf'AES Metals (mig/Kg) 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

SRP 141 

7439-97-6 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 "" 
7440-41-7 
7440-43-9 
7440-70-2 

' H 

94 9 
- ; 

0.053 

• 1790 
17.8 
26 
8.1 

0.32 
0.36 

13500 

J 

UJ 
¥ r 

J 
j " 

J 
J 

_ J^ 

94 9 

0.053 

1790 
17.8 
26 . 
8 . V " 
0.32 
0.36 

13500 

~-;;-^'.-:/'j.':rrf:,-. 

- - -

Qualify 
Qualify 

Suspect 
Qualify 

^ 

Qualify 
Wm&MM 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 
Qualify 
Qualify 

Qualify 

Qualify 

> 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

B^KQOtRQtBi^ 

1 
1 

10 
1 

MiS;Slif^£f-
t0?MM-^'i$ 

8 

4 

1,5 
5 
1 

2,4 
1.5 
3 

4 

1 

M^^kiiiMi 

8 
• • . ' ' • • ' • • ' ' . - ' ' / : ' • -

4 -
1 

1,5 
1,5 
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Project Name: 32950000 
SDG: 120127 . . 
Project Number: 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

Field ID Num:. 819; Lab ID Num: 711251'; Sampling Date^ 05/231/2007; Matrl3^'Splk 
TT Solids (%} - x . 

Dilution Factor 1 0 
Solids, Percent SRP 141 95 2 95 2 

Meeivr j^(m^g) few fiV' ^si: 
Dilution Factor 1 00 
Mercury 7439-97-6 0 037 UJ 0 037 Qualify 

lCPAMS!Mt^m:(ma/Kgy • ^ • > ! T T 

Dilution Factor: Ĵ .00_ 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

J7429-90-& 
7440-36-0 

2830 2830 
17.9 17.9 

^ • 

7440-3^-2 
7440-39-3 

23.6 
'8.8 

2 3 ^ 
'8'.8 

Cadmium 
Calcium _ 
Chroniium 
Cobalt " 
Copper^ 
Iron 
Lead 
Magnesium 
Manganese 

7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 

0.25 
0.35 
8830 
11.7 
1.9 
37 

27600 
'"245 ' 

560 
68.8 

0.25 
0.35 
8830 
11.7 
1.9 
37 

27600 
245 
560 
68.8 

Qualify 
Qualify 
Qualify 1.5 
Qualify 1.5 

Qualify 2,4 
Qualify 1,5 
Qualify 

Qualify 

Nickel 7440-02-0 7.1 7.1 
Potassium 7440-09-7 330 330 Qualify 
Sodium 7440-23-5 622 622 
Vanadium 7440-62-2 25.9 25.9 

Zinc 7440-66-6 39 39 
Field ID Nurft: ~S17; Lab ID Nunv 711250; Sampling Datei: 05/23/2007; Matrix: SOIL 

^ ^ ^ ^ • , , i r 4 - ; , : ' f ^ i ! ^ . : ' 
. / , . t * - - u • • • . : - • - : ^M^&m Soliiis (%) 

Dilution Factor: 1.0 
Solids, Percent SRP 141 93.7 93.7 

Meictiry (rng/Kgy 
Dilution Factor: J.00 
Mercury 7439-97-6 0.051 UJ 0.051 Qualify 

ICPAES Metals (mg/Kg) 
Dilution Factor: 1.00 
Aluminum_ 
Antimony 
Arsenic 

7429-90-5 1360 1360 
7440-36-0 67.6 67.6 
7440-38-2 39.3 39.3 Qualify 
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Project Name: 32950000 
SDG: 120127 
Project Number: 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

iHi^MiiHi 
Barium 

Beryllium 

Cadmium 
Calcium 
Chromium 

Cobalt 1......Z1 
Copper 

Iron 

Lead 

Magnesium 

Manganese 
Nickel 
Potassium 

Sodium 

Vanadium 

Zinc 

F i e l d I D N u m : S 1 4 ; L a b ID N u f p : 
Solids (%) 

Dilution Factor 1 0 

Solids, Percent 

Mercury (mg/Kg) 
Dilution Factor 1 00 

Mercury 

ICPAgS Metals (mg/Kg), 
Dilution Factor: 1,00 

Aluminum 
Antimony 

Arsenic 
Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

Iron 
Magnesium 

Manganese 

Nickel ' ' 

Potassium 

Lead 

Sodium 

Vanadium 

Zinc 

Field ID Num: Sl5;Lab ID Nutti: 1 
Solids (%); 

Dilution Factor: 1.0 

Solids, Percent 

Mercury (mg/Kg) 

Dilution Factor: 1,00 

Mercury 

ICPAES Metals (mg/Kg) 

mi^ffUmMm. 
7440-39-3 
7440-41-7 

"^"7440-43^9' 

" 7 4 4 0 - 7 0 - 2 ' 

7440-47-3 
7440-48-4 

7440-50-8 
7439-89-6 

7439-92-1 

" 743''9-95-4 ' 

7439-96-5 " 

7440-02-0 

7440-09-7 

7440-23-5 

7440-62-2 

7440-66-6 

Mmmm 
16.8 

0.23 

0.32 
2320 
13.2 

1.3 
71.3 

17100 
647 

353 

65.1 

5.9 
233 

402 

32.8 
65 5 

i 
J 

J 
J 
J 
J 
J 

J 

J 

J 

J 

16.8 

0.23 

0.32 
2320 
13.2 

1.3 
71.3 

17100 
647 

353 

65.1 

5.9 
233 

402 

32.8 

65 5 

711249J SdmpUng Date:. 05/23/2007; Matri* 

SRP 141 

7439-97-6 

~'7"429-9b-5 ~ 
7440-36-0 

7440-38-2 

7440-39-3"'" 

7440-41-7 

7440-43-9 . 

7440-70-2 

7440-47-3 
7440-48-4 

7440-50-8 

7439-89-6 
7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7439-92-1 

7440-23-5 

7440-62-2 

7440-66-6 

' / 

81 3 

0.079 

9930 
0.86 

13 
58.3 

0.6 
0.27 

2960 
28.7 

5.4 

24.9 

27800 

2520 

168 

12.8 

1490 

70.5 

157 

40.1 

57.1 

J 
wfts-

JB 

J 

J 
J 

J 
J 

J 
J 

J 

J 

'11248; $ampliiig.Dai0: 05/23/20 

SRP 141 "" 

7439-97-6 ' " 

91.5 

o^oss"'"""" UJ 

81 3 

0.079 

y •;'• ' y '• " ; i • . ^ , ^ ^ ^ • 

9930 

0.86 
13 

58.3 

0.6 

0.27 

2960 
28.7 

5.4 

24.9 
27800 

2520 

168 

12.8 

1490 

70.5 

157 

40.1 

57 1 

07; Matrix: 

91.5 

0.055 

Retent ion 

immmk 

r SOIL. -

tî 'iK'yi.-i'fyk 

SOIL 

• • • . ' 

: . , l - ' . - . • ' ' • 

hanUinrr i 

^immm 

Qualify 

Qualify 
Qualify 

Qualify 
Qualify 
Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

'sA 
r 

Qualify 

s'|ri;v-?iV.-^w5 

Negate 

Qualify 

Qualify 
Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

1 

Qualify 

Qualify 

Qualify 

; • . . ' . • ' . • ' • - • 

1,5 

1,5 
1 

2,4 

1,5 
3 

1 

4 

1 

1 

„ 

8 

gv/S:;:v}''^::V?'..3;fS 

6 
4 

5 

1,5 

1 
2,4 

5 

3 

4 

1 

' % : ; i ' ; - ; ^ ' . . ' ^ ^ ' . -

8 
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Project Name: 32950000 
SDG: 120127 
Project Number 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

_ ;; JKnalyte ''^^ ^ ^ 

Dilution Factor 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium 
'Cobalt " ' " 
Copper _ _ _ 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Lead 
Vanadium 
Zinc 
Fie ld ID Num: S16; Lab ID N u m ; 

Solids (%) 
Dilution Factor 1 0 
Solids, Percent 

: l l ^ § i j r y ( m S ' k g ) 
Dilution Factor: 1.00 
Mercury 

ICFAESiMei^ls (rng/Hg) 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 
Potassium 
Lead 
Sodium 
Vanadium 
Zinc 
Field ID Nt im: S4C; Lab ID N u i n ; 

Solids (%) 
Dilution Factor: i.O 
Solids, Percent 

Mercury (mgJKgy 
Dilution Factor: 1.00 

7429-90-5 
7440-36-0 
744q-38-2__ 
7"44d-39-3_^ 
7440-4 f -7 ' 
7440-76-2^ 

'" 7440-47-3 " 
7440-48-4 

" '74'46-5'0-'8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7439-92-1 
7440-62-2 
7440 66 6 

U fkora to ry^^ 
^-dRepQrted'r 

3080 
1.5 
2 

13.6 
0.24 ' 
442 
6.6 
0.32^ 

" ':'"" 472" " " 
2680 
107 
17.7 
0.52 
330 
8.1 
6 

41 

\q 

JB 
J 
J 
J 

J 
J 

JB 

J 
J 
J 
J 

JB 

^fepq& 

3080 
1.5 
2 

13.6 
0.24 
442 
6.6 

0.32 
4.2 

2680 
107 
17.7 
0.52 
330 
8.1 
6 

4 1 

'S^^Z 

1 

711247; Sampling Date: 05/23/2007; Miitriie^ §0/£^.>, 
V 

SRP 141 
-

7439-97-6 
4i;:;;-if:y:/:---.>.i|:? 

7429-90^5 _ 
7446-36-0" 
7440-38-2 
7440-39-3 

"'"74~46-4'i-7 " 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7439-92-1 
7440-23-5 
7440-62-2 
7440-66-6 

' . ̂  î r̂"' u 

944 
' 

0 05 
< 

1 ' . 

7510 
2.8 

. 6.1 
17.6 
0.24 
0.17 
5280: 
21.9 
3.5 
23.8 

12600 
2370 
93.4 
9.9 
609 
27.1 
431 
32.5 
24 5 

UJ 

II?;': 

JB 

J 

i i v 4 > 

94 4 
• , > ^ ' 

0.05 

M^fip:^:' 

7510 
2.8 
6.1 
17.6 
0.24 
0.17 
5280 
21.9 
3.5 

23.8 
12600 
2370 
93.4 
9.9 
609 
27,1 
431 
32.5 
24 5 

r r , . ' 

- " A 

mgm&m^ 

711246; Sampling Date: 05/23/2007; Matrix: SOIL 

SRP 141 94.7 94.7 

^Declslijp^ 

Negate 
Qualify 
Qualify 
Qualify 

Qualify 
Qualify 
Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Negate 

,.%4 fflffrt. 

„„ ' : d . . , 

-* 

Qualify 
-• 

Qualify 
Qualify 

Qualify 
Qualify 

Qualify 
Qualify 
Qualify 

Qualify 

^S 
6 
4 
1 

1,5 

2,4 
1,5 
3,7 

1 
4 
1 
1 

6 

^-m.:.n 
::^'ypM'S 

8 

m^mmm 

1.7 
4 

1.5 
1.5 

2,4 
1,5 
3 

4 

i4r:.-;;;V;,;.y^-^V:;:.J-
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Project Name: 32950000 
SDG: 120127 
Project Number 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

Mercury 

-•^r^^Mt I p b o r a t ^ . 

7439-97-b u.u6 0.06 Qualify 
ICPAES Metals (mg/Kg) 

Dilution F^ t̂qr;̂  1 .W_ 
Ajunninum_ ; 
Antimony 
Arsenic 

7429-90-5 
7440-36-6 

3260 
633" 

3260 
633 

7440-38-2 386 386 Qualify 
Barium _ 
Beryllium _ 
Cadmium _ 
Calcium_ 
Chromium 
Cpbalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassiuni 
Selenium 
Sliver 

7440-39-3 100 100 
7440-41-7 0.57 0.57 

Sodium 
Thallium 
yanadium_ 
Zinc 

7440-43-9 3.8 
7440-70-2 3500 
7440-47-3 
7440-48-4 

"7440-50-8" 

27^6_ 
T8.4 

7439-89-6 
'7439-92-1 
7"439-95-'4_' 
7439-96-5 

770_ 
74000" 
14700_ 

"433 
7440-02-0 80.6 
7440-09-7 518 
7782-49-2 0.47 
7440-22-4 0.65 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

1110 

64.5 
319 

3.8 
3500 
27.6 
18.4 
770 

74000 
14700 
1090 
433 
80.6 
518 
0.47 
0.65 
1110 

64.5 

Qualify 
Qualify 

Qualify 
Qualify 
Qualify 

Qualify 

2,4 

319 

Qualify 
Qualify 
Qualify 
Qualify 

Field WNmi W4$i^LMlD^NufmMlM$^mmpMgM^^ S5.2 

PSSSafelii; Ss 

Dilution Factor: 1.0 
Solids, Percent SRP 141 98 98 

Mercury (mg/Kg) , \^,'P[: 

Dilution Factor 1 00 
Mercury 7439-97-6 0 42 0 42 

ICPAES Metals (mg/Kg) gL. 
Dilution Factor 
Aluminjjm 
Antimony 
A^senic^ _ _ 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

1 00 
7429-90-5 3170 
744^-36-0 
7'440-"38-2 
7440-39-3 
7440-41j7^ 
"7446-43-9' 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 

Magnesium 
Manganese 

7439-95-4 
7439-96-5 

Nickel 7440-02-0 

4730 
33"5"6' 
289̂  

"0J26j 
"6.4 
2150 
44.3 
24.9 
3590 

217000 
25100 
479 
499" 
286" 

3170 
4730 

"3350" 
289 
0.26 
6.4 

2150 
44.3 
24.9 
3590 

217000 
25100 
479 
499 
286 

Qualify 

Qualify 1,5 
Qualify 

Qualify 2,4 
Qualify 
Qualify 

Qualify 

Potassium 
Selejnium 
Silver 

7440-09-7 630 630 
7782-49-2 15.7 15.7 
7440-22-4 1.4 1.4 
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Project Name: 32950000 
SDG: 120127 
Project Number: 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

1 

A 9 

# 

Sodium 

Thallium 

Vanadium 

Zinc 

'̂ M 
7440-23-5 

7440-28-0 

7"'440-62-'2' 

7440-66-6 

638 

2.6 
si'g"' ' 
655 '^ ' 

J 

B 
638 

2.6 

52.9 

655 

Field ID Num: S4A; Lab ID Num: 711244; SarhpliogDate: 05/23/2007; Matrix: SOIL 
SolldsJVo) 

Dilution Factor: 1.0 
Solids, Percent 

Merciiry:(niig/Kg) 

Dilution Factor: 1.00 
Mercury 

iCPAES Metals ( m g / l ^ y , : 

Dilution Factor: 1.00 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Iron 

Lead 
Magnesium 
Manganese 

Nickel _ 
Potassium 
Selenium 

Silver 
Sodium 

Thallium 

Vanadium 

Zinc 

SFIP 14"I 

** 
7439-97-6 

; ; : , ; ; ; • : ; - - . ; . . , • . : ; : • ' 

7429-90-5 
7440-36-0 

7440-38-2 
7440-39-3 
7440-41-7 

7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 , 
7439-96-5 
7440-02-0 
7440-09-7 

7782-49-2 
7440-22-4 

7440-23-5 

7440-28-0 

7440-62-2 

7440-66-6 

95.6 

0.54 
;:,>'--".v';:.v-'->M-.V.' 

1790 
145 
92.1 

45 • 
0.14 

1.1 
576 
9.2 
1.1 
131 

11600 
4970 
258 

41.8 
7,9 

r 2"96 
0.56 

1 

92.5 

0.39 

13.6 
55 7 

— 

: ; , • ' ; , - . ; 

J 

J 

J 

J 
J 
J 

J 
J 

J 
J 

J 

J 

95.6 
' • . : . ' ' . , ' . . • , - . 

0.54 
. ' ' • ' • • - . • • ^ • • • " , . • ' - • - . . - - . • 

1790 
145 
92.1 
45 

0.14 

1.1 

576 
9.2 
1.1 
131 

11600 
4970 
258 

41.8 
7.9 

290 

0.56 

1 
92.5 

0.39 

13.6 

55 7 

• • ' i i : . : . . , , \ ... 

=NvVi..-:i.ri;'!-.^ 

Field ID Num: S3C; Lab ID Num: 711243; Sampling Date: 05/23/2007; Matrix: SOIL ^ 
Solids (%) 

Diiuiion Facior: 1.0 

Solids, Percent 
^̂  M^i0iry (mg/Kg), 

Dilution Factor: 1.00 
Mercury 

i(:p/iEiSM6ialis'(mgMg)y } 
Dilution Factor: 1.00 

Aluminum 

Antimony _ _ 

Arsenic 

3arium 

Beryllium 

Cadmium 

Calcium 

Chromium 

SRP 141 

7439-97-6 
•5-;:.f.-̂  :•.''.l-w '̂.^ 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

88.9 

0.054 

2710 

12900 

850 

24.9 

0.46 

6.4 

4890 

30,4 

J 

•y^m 

J 

J 

J 

J 

88.9 
:. . .' •i-::i-J^^-.-

0.054 

';::,-,y/.-ifyp. 

2710 

. 12900 

850 

24.9 

0,46 

6.4 

4890 

30,4 

: : • : • . • • - ' ^ ^ - v . ^ r ' • ^ • ^ ' - ' 

•.j;--i::K:'v;;;' 

Qualify 

V 

-:i\:r. ---.••.- r \ ' } 

Qualify 

Qualify 
Qualify 

Qualify 
Qualify 

Qualify 

Qualify 
Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

. H 

r" 

'•-;-..-• .P:' V 

Qualify 
] ; : ^ : ; ' y^^y . ••'• 

Qualify 

Qualify 

Qualify • 

Qualify 

^0 
9 

> • „ ; • . - • • , , f g ; ' ; . ! . '•'• 

:-,;;.:;:ji,tl3iS;;-;.'J 
i 

4 . 

1,5 
5 

2,4 

1.5 
3 

1 
4 

1 

L 1 

1 

1 

»'% .r 
.V 

f;*-,;--^, \::_;:;-yr 

8 
h:y-;c:ii:=J[Q%/'-. 

4 

5 

5 

2.4 
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Project Name: 32950000 
SDG: 120127 
Project Number: 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

^ ^ ' .5«i . 'a j „ H 
'Hi 

.4i 

Cobalt 

Si^S 

7440-48-4 10.2 10.2 Qualify 
Copper 
Iron 

7440-50-8 1220 1220 Qualify 
7439-89-6 101000 101000 

Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Jhailiuni^ _ 
Vanadiurn^ _ 
Zinc 

7439-92-1 142000 142000 
7439-95-4 
7439-96-5 
7440-02-0 

701 701 
325 325 Qualify 
59.2 59.2 

7440-09-7 286 286 Qualify 
7782-49-2 2.1 2.1 Qualify 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

11.8 11.8 
42900 UJ 42900 

2.8 2.8 
51.3 51.3 
347 347 

Suspect 10 

Qualify 

F ie ld ID Nimi : S M i L i^ t ID N i imr 711242; $0iriplln mm^m 
•': S ( i } im0^- - l2 

Dilution F̂ actor: 1.0 
Solids, Percent 

_. MBiyuf^jm^Kg): 
Dilution î actor: 1.00 
Mercury • 

SRP 141 94.5 

7439-97-6 1 3 

!0 m$k$iMisxM. 

94.5 

1 3 

^•:iP\n;rjMy^-^-^i^ wmsmm. 

iCPAMS^MetiiliSi (mg/Kg) 
Dilution Factor: 1.00 
Aluminum 7429-90-5 5100 5100 • 
Antimony 
Arsenic 

7440-36-0 864 864 
7440-38-2 544 544 Qualify 

BariurT)_ _ 
Beryllium 
Cadmiurn 
Calcium 

7440-39-3 525 
7440-41-7 0.27 
7440-43-9 
7440-70-2 

3.2 
1050 

525 
0.27 Qualify 1,5 
3.2 Qualify 

1050 
Chromium 7440-47-3 47.5 47.5 Qualify 2,4 
Cobalt 7440-48-4 6.6 6.6 Qualify 

Copper 
Iron 

7440-50-8 1130 1130 Qualify 
7439-89-6 78100 78100 

Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Silver 
Sodjum 
Thallium 

7439-92-1 39900 39900 
7439-95-4 
7439-96-5 
7440-02-0 
'7'446-69-'7 " 
7782-49-2 
7440-22-4 
7440-23-5 

522 
469 
41.7 

r 7''64" 
2.8 
1.7 

4010 

522 
469_ 
4l".7 

Qualify 

704 

1.7 
Qualify 

UJ 4010 Suspect 10 
7440-28-0 2.5 2.5 

Vanadium 
Zinc 

7440-62-2 49.4 49.4 
7440-66-6 394 394 

Fiieid ICrNum: S$jiii; Lab ID Nun i : 711241; Sampling Date: 05/23/2007; Matrix: SOIL 

$0<is{ 
Dilution Factor:_1.0 
Solids, Percent 

M^iicury (mg/Kg) 
SRP 141 89 89 

Dilution Factor: 
JMercury 

1.00 
7439-97-6 0.035 0.035 Qualify 1,8 
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Project Name: 32950000 
SDG: 120127 
Project Number 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

.- ' > ^ ' ^ i A ^ ? ^ ' „ *f * "•"/•v.""}, 

/CP>t£S Afefa/s frnp/Kg; 
Dilution Factor 100 

Aluminum 

Antimony 

Arsenic 

Barium 
Beryllium 
Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

Iron 

Lead 
Magnesium 
Manganese 

Nickel 
Potassium 

Silver 
Sodium 
Vanadium 

Zinc 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 
7440-41-7 
7440-4"3-9 
7440-76-2 
7440-47-13'" 

• 7440.48-4 '" 

7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 

7439-96-5 
7440-02-0 
7440-09-7 
7440-22-4 
7440-23-5 

7440-62-2 

7440-66-6 

k - j j i e p p r t e ^ 

5770 

4.6 

35.4 

50.3 
0.35 

0.37 

" l'760'" 

17.2 

" 2 . 9 
121 

10500 
324 
1360 
168 
11.5 
612 
0.15 
128 
34.4 

33 2 

M 

JB 

J 

J 
J 

"'J" 
J 
J 

J 

J 
J 

J^-g^. 

• 

5770 

4.6 

35.4 

50.3 
0.35 
0.37 

1760 

17.2 

2.9 
121 

10500 
324 
1360 

168 
11.5 
612 
0.15 
128 
34.4 

33 2 

Field ID Num: S2A; Lab ID Num: 711240YSampling Datet 05/23/2007; Matrix 
Solids (%) 

Dilution Factor 1 0 
Solids, Percent 

Mercury (mg/Kg) 
Dilution Factor 1 00 
Mercury 

ICPAES Metals (mg/Kg) 

Dilution Factor 1 00 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Vanadium 

Zinc 1 

.. 

SRP 141 

7439-97 6 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50:8 

"" 7439'-8'9-6" " 

7439-92-1 
7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 . 

7782-49-2 

7440-22-4 

7440-23-5 

744'6-62'̂ 2' ' 

7440-66-6 

•> 

97 1 
V 

0 049 

4660 

7.6 

30.7 

53.4 

0.26 
0.34 

1030 

8.7 

1.9 

199 
10400 

672 

563 

87 

12.5 

648 

0.85 

0.64 

;I73_ 

" 46"l" 

' "38.7 

V 

J 

-

J 

J 
J 

J 

J 
__J_ 

J 

J 

J 

J 

97 1 
' r 

0 049 

4660 

7.6 

30.7 

53.4 

0.26 
0.34 

1030 

8.7 

1.9 

199 
16460 ""' 
672 

563 

87 

12.5 

648 

0.85 

0.64 

173 

46.1 

38.7 

Kffl 

y 

; SOIL',^'^ 

J 

1 

- -

Qualify 
Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

; V , . " « 

Quality 

\.-. ..., 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 
Qualify 

Qualify 

Qualify 

Qualify 

Qualify 

^ & L 

1,7 
4 

1,5 

1,5 

2,4 

1,5 
3 

4 

1 
1 

mmmm 
wmmsm 

KS^ffil l i l 

8 

4 

1,5 

1.5 

2.4 

1.5 
3 

4 

1 
1 

1 
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Project Name: 32950000 
SDG: 120127 
Project Number 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

. ̂  i^ f i j l i^ i fc^ 
i ^ bo /a ta f ^ ^ S M 

Field l b Num: S2B; Lab ID Num- 711239; Sampling Date: 05/23/2007; Matrix: SOIL 
Solids (%) 

Dilution Factor 1 0 
Soiias, Perceni 

Mercury (rhg/Kg) 
Dilution Factor: 1.00 
Mercury 

ICPAES Metals ( l i i g / K g ) . 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

SRP 141 

/ 
7439-97-6 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 ' 
7439-96-5 
7440-02-0 
7440-09-7 
7440-23-5 
7440-62-2 
7440-66-6 

91.4 

0.05 

2950 
8.6 

29.4 
5.6 
0.6 
0.57 
298 
44.3 
1.9 

42.7 
47700 

155 
513 
79.5 
8.8 
374 
147 
65.5 
89 2 

UJ 

J 
J 
J 
J 
J 
J 
J 
J 

J 

J 
J 

91.4 

0.05 

: ' .; :' .: 

2950 
8.6 

29.4 
5.6 
0.6 

0.57 
298 
44.3 
1.9 

42.7 
47700 

155 
513 
79.5 
8.8 
374 
147 
65.5 
89 2 

Field ID Num: SIC; Lab ID'Num: 711238; Sanipling Date: 05/23/2007; Matrix: SOIL.' ' 
SoHd$(%) 

Dilution Factor 1 0 
Solids, Percent 
-n-m'i!::?Mmr^(mg/Kg) 
Dilution Factor: 1.00 
Mercury 
1] rjCPAES Metals (ing/Kg) 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 

File: LAURENCEHARBOR120127.HI 
Sheet: Full list 

SRP 141 
1 -

7439-97-6 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
74"46'-76-2 ' 
7440-47-3 
7440-48-4 • 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 

T USEPA 
Sum 

' 

90 7 

i f l , 

0 039 
' 

3740 
628 
228 
58.1 
0.56 
1.2 

2720 
43 

67.6 
821 

91100 
6120 
1670 
480 
244 

CLP 2004 Cont 
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628 
228 
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2720 
43 
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821 

91100 
6120 
1670 
480 
244 
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Summariz 

m 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 
Qualify 
Qualify 
Qualify 
Qualify 

Qualify 
• 

Qualify 
Qualify 

1 

^.. 

Qualify 
' 

Qualify 

Qualify 
Qualify 

Qualify 
Qualify 
Qualify 

Qualify 

ed 8/21/20C 

^^^g 
IL 1̂1 ' • 

8 
;r.:-&:V;';.'-"•;,.: 

4 
1 
5 
5 
1 

2,4 
1,5 
3 

4 

1 
1 

w&mmm 
mms îim 

wmmmi 
1.8 

1 ' . - ' r ' 

4 

5 
5 
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5 
3 

4 

7 1:47:43 PIV 
Page 10 of 12 

m 

• 

' 



Project Name: 32950000 
SDG: 120127 
Project Number 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

Potassium 

Silver 
Sodium 

Thallium 

Vanadium 

Zinc 

SS 
7440-09-7 

744t)-22-4 

7440-23-5 

7440-28-0 

7440-62-2 

7440-66-6"' 

g t a ^ o r a t o r y ^ 

507 

,0.4 

1280 

0.63 

85.6 

339 

J 

J 

507 

0.4 

1280 

0.63 

85.6 

339 

^S 

F i e l d ID N u m : S I B ; Lab ID N u m : 711237; Sa r r i p l i dg D m : 05/23/2007; M a t r i x : S O l L f 

Solldn (%) 
Dilution Factor: 1.0 

Solids, Percent 
Mercury (tng/kg) 

Dilution Factor: 1.00 
Mercury 

,; icP^0$Mit^lk (mg/kg) 
Dilution Factor: 1.00 

Aluminum 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 

Calcium 

Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

î ibkei 
Potassium 
Silver 

Sodium 

Vanadium 

Zinc 

SRP 141 

7439-97-6 

7429-90-5 
7440-36-0 
7440-38-2 

7440-39-3 
7440-41-7 

7440-43-9 

7440-70-2 
7440-47-3 
7440-48-4 

7440-50-8 
7439-89-6 

7439-92-1 
7439-95-4 

' 7439-96-5" _ 

7440-02-6 

7440-09-7 ' 

7440-22-4 

7440-23-5 

7440-62-2 

7440-66-6 

95.5 

I : ? . - ' '"•;:{::%•„; 

0 048 

. 

2710 
68.1 
54 

118 
0.31 
0.71 

7370 
19.9 
2.3 

180 
44600 
1670 
2470 
135 

16.4 

'314 
0.45 

824 

47.9 

146 

•,i'¥-

UJ 

J 

J 
J 

J 
J 
J 

J 

' "J" 

J 

95.5 
v,;;- ,J:.i\- ;̂ ^ 

0 048 

• . ? : 

2710 
68.1 
54 

118 

0.31 
0.71 

7370 

19.9 
2.3 
180 

44600 
1670 
2470 

135 
16.4 

314 

0.45 

824 

47.9 

146 

i*i;;;;..i,j:rs>;..S=.:, 

c - -0* . 

— • — 

Fi^idiD^mmsmiLmiQmmmmm$mPimDmm^^^ 
• ••-y • • • ' - • soiidsr(%)--"::.'-y-'::y-''-
Dilution Factor: 1.0 

Solids, Percent 

Mercuiy^(mg/kg)i '..,,-.. 
Dilution Factor: 1.00 

Mercury 

ICPAESiMet i i l smg/Kgt 
Dilution Factor: 1.00 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

SRP 141 

7439-97-6 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

SS:':':Si''l'^S|® 

89.7 
• X . ' y ;••,.; ; ,v : j . , ; : ; : 

0.61 

' : • ; • • : • • . : ' • • • • . . • : ! ? « M 

6990 

562 

147 

311 

0.46 

7.1 

2090 

22.3 

i'̂ 'S-': 

J 

• ' / f ' ? . 

J 

J 

J 

J 

iM''-: ' '^ ' 'S^i 

89.7 
> •"': ' . ;,-y 

0.61 

• ' ! ' • ' • . ' • ' . . ' ' ' ^ • • ; - " - ' . 

6990 

562 

147 

311 

0.46 

7.1 

2090 

22.3 

WSMSB 

., 
V*:*&a^;'i:li¥: 

'•-X-I'yr^v:^ 

'^:'^/dM 

Qualify 

Qualify 

X - : - • . • • ; ' . ' • ; • ' • "•-

' ' -

• • ' • • J> - - : ' r J . . -

Qualify 

" 

Qualify 

Qualify 

Qualify 

Qualify 

Qualify 
Qualify 

Qualify 

Qualify 

Qualify 

l iSStK 
vm-WM 

tyO:y,:;l.B.. 

Qualify 
i „:.,r...,.\ f - i ' .S ;^ , 

Qualify 

Qualify 

Qualify 

: Qualify 

^S 
1 

1 

i - i ' V - - - ^ y - - •• y - -•• . • ' ' " ' 

&,4;;f ;;;.;• ift-v; i 

8 

vsmmmm 

4 . 

1,5 
5 

2,4 

1,5 
3 

4 

1 
1 

W ^ ^ ^ ^ 
'ipifgsfill 

}y;^0:,yk4M:k-

8 

K'Jt.:.,v^rl--V 

4 

5 

5 

2,4 
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Project Name: 32950000 
SDG: 120127 
Project Number: 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

mWm^W' 

m̂. M^mmm tHi^^mM 

S;S!iiiM ^LabdtatoirjM% 
Sffi:R«ji6rte«««s^ 

Cobajt_ 
Copper 

7440-48-4 5.8 5.8 Qualify 
7440-50-8 321 321 Qualify 

|ron 
Lead 

7439-89-6 39300 39300 
7439-92-1 7630 7630 

Magnesium 
Manganese 
Nicker ^ " 
Potassiuni^ 
Selenium 
Silver 
Sodium 

7439-95-4 1360 1360 
7439-96-5 
7440-02-0 

247 
40.9' 

247 Qualify 
40.9 

7440-09-7 1290 1290 
7782-49-2 
7440-22-4 

_0.72_ 
1.6 

0.72 Qualify 
1.6 

7440-23-5 4290 UJ 4290 Suspect 10 
Thallium 7440-28-0 0.82 0.82 Qualify 
Vanadium 7440-62-2 104 104 
Zinc 7440-66-6 422 422 
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FOOTNOTES 

1. The reported concentration is quantitatively qualified because it is above the Method Detection Level (MDL) 

but below the Contract Required Quantitation Limit (CRQL). 

2. The reported concentration is quantitatively qualified and may be biased low or the detection limit for the 
nondetected result may be estimated because the %reicovery for the sample spike analysis was below the 
QA/QC limits of 75-125%. 

3. The reported concentration is quantitatively qualified and may be biased high because the %recovery for 
the sample spike analysis was above the QA/QC limits of 75-125%. 

4. The reported concentration is quantitatively qualified because the Relative %Difference between the 
sample and sample duplicate results was greater than 20%. 

5. The reported concentration is quantitatively qualified because the %Difference between the sample result 
and the Sample Serial Dilution result for this analyte was greater than 10%. 

6. The reported concentration in the sample is less than 3 X the value in the method/preparation blank. It is 
the policy of ODQ to negate the reported value due to probable contamination unrelated to the actual sample. 

7. The reported concentration in the sample is greater than 3X the value in the method/preparation blank 
and is considered "real". However, the reported value must be quantitatively qualified "J" due to 
method/preparation blank contamination. The "B" qualifier alerts the end-user to the presence of this analyte 
in the method/preparation blank. 

8. The positive result is qualified "J" and may be biased tow, the nondetected results are qualified "UJ" 
and the detection limits may be estimated due to negative drifting of this analyte in the preparation blank. 

9. The reported concentration of this analyte is taken from a dilution analysis. The concentration is above 
the MDL but below the elevated CRQL. 

10. The non detected result for this analyte is suspect because the sample was diluted too extensively. 

& 



Jon S. Corzine 
Governor 

Department of Environmental Protection Lisa P. Jackson 
Commissioner 

MEMORANDUM 

TO: Ed Putnam 
Remedial Planning and Design Element 

THROUGH: Greg Toffoli, Section Chief ^ PA <iT ^1 ''•••'^ 

FROM: 

Office of Data Quality 
Hazardous Site Science Element 

. \ 
Carol Pillsbury Vl̂  Y 
Office of Data Quality 
Hazardous Site Science Element 

W J 1 6 2007 

Cf)Ub l o " -f 

SUBJECT: Quality Assurance Review -Laurence Harbor Petroleum (SDG 120128) Site. STL 
Burlington, Colchester, VT analyzed seventeen nonaqueous samples for TAL 
Metals according to USEPA CLP SOW ILM05.3. 

Field ID 
S13 
S5A 
S5C 
S6A 
S6B 
S6C 
S7A 
S7B 
S8A 
SSB 
S8C 
S9A 
S9B 
S9C 
DUP1 Cl 
DUP2 -
DUP3 :• -̂  

Laboratorv ID 
711256 
711257 
711258 
711259 
711260 
711261 
711262 
711263 
711264 
711265 
711266 
711267 
711268 
711269 
711270 
711271 
711272 

Samole Date 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 
05/23/2007 

Matrix 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 
NONAQUEOUS 

The Office of Data Quality, Hazardous Site Science Element, Division of Remediation 
Management and Response has reviewed the above listed nonaqueous samples according to 
Full CLP Deliverable Requirements as specified in the Technical Requirements for Site 
Remediation, N.J.A.C. 7:26E. A Target Analyte Summary List is provided for your convenience. 
Specific comments are provided below: 

New Jersey is an Equal Opportunity Employer 
Recycled Paper 



Metals 
Samples S6B (711260), S7B (711263), SSB (711265), S9B (711268), S9C (711269), DUP1 
(711270) and DUP2 (711271) were analyzed undiluted and at 100 fold dilutions because lead, 
sodium and zinc were present at levels above the linear range of the instrument. The dilution 
analyses were sufficient to bring the concentrations of lead and zinc within the linear range. The 
dilutions were too extensive for sodium in the above listed samples and the detection limits were 
elevated above the Contract Required Quantitation Limits (CRQLs). A 50-fold dilution would 
have been more appropriate for sodium. The nondetected results and detection levels for 
sodium in the above mentioned samples are suspect. 

The remaining metals data are acceptable with the qualifications resulting from QA/QC outliers in 
the following analyses: sample spike, sample duplicate, serial dilution and preparation blank. 

• b 

Should you have any questions regarding this review, please contact this office at 633-0752. 

Dave Diblee, SAS 

© 



Project Name: 32950000 
SDG: 120128 
Project Number 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

*»-r-'> if 

• 1 l t o m r * a f H ^-Decision i 

F ie ld ID Num: DUP3; Lab ID Num: 711272; Sampl ingDate : 05/23/2007; Matr ix : SOIL 
Solids (%) 

Dilution Factor 1 0 
Solids, Percent SRP 141 92.5 92.5 

Mercury (mg/Kg) 
Dilution Factor: 1.00 

ICPAESMetals (mg/Kg) 
Dikjtion Factor: 
Aluminum 
Antimony 

1.00 
7429-90-5 
7440-36-0 

1670 
68.3 

1670 Qualify 
68.3 Qualify 

Arsenic 
Barium 

7440-38-2 54.5 54.5 Qualify 
7440-39-3 

Beryllium 7440-41-7 
9.4 9.4 

0.32 JB 0.32 
Qualify 
Qualify 

2,3 
3,7 
1,3 
1,5 

Cadmium' 7440-43-9 0.22 0.22 Qualify 
Cajcium 
Chromium 

7440-70-2 4810 4810 Qualify 
7440-47-3 14.3 14.3 

Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel _ 
Potassium^ 
Lead 

7440-48-4 1.9 1.9 Qualify 
7440-50-
743'9"-89-
7439-95-

47\2 
3060~6 
'436" 

47.2 
30600 

Qualify 
Qualify 

436 
7439-96j 
7440-02-

160 
7 .1 " 

160 Qualify 
7.1 

7440-09-7 225 JB 225 Qualify 
7439-92-1 

Sodium 7440-23-5 
Vanadium 7440-62-2 

1090 
479 
30.3 

1090 
479 
30.3 

Qualify 

Qualify 

2,3 

1,5 

Zinc 7440-66-6 66 9 669 Qualify 3,4 
Fteld ID Num:, DUP2; Lab ID N u m : 71127.1; Sampl ing Date; 05/23/2007^ MafrbC^ SOIL 

Solid? (%) 
Dilution Factor. 1.0 
Solids, Percent SRP 141 86 86 

'MjBjimity(iing/Kg) 
Dilution Factor: 1.00 
Mercury 7439-97-6 0 041 0 041 Qualify 

ICiMMiiiii^l^. (mg/Kg) 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
ron 

Magnesium 
Manganese 
Nickel 

7429-90-5 1470 1470 Qualify 
7440-36-0 
7440-38-2 
7'440-39;i3 
7440-4^7 
7440-43-9 
7440-70-2 
7440-47-3^ 

'7440-48-4 

J34 
I6I" 
173 
0.22_ 
10.3 
633_ 
8.2 

934 Qualify 
_J_ 
_J_ 
JB 

161 Qualify 

3.9 

173_ 
0.22 
10.3 
'63'3^ 

• 8Z 
' 3 9 ' 

Qualify 
Qualify 

Qualify 

Qualify 

7440-50-8_ 
7439-^9-6 

14q_ 
T68OO" 

140 
'16800 

Qualify 
Qualify 

7439-95-4 
7439-96-5 

JI37_ 
87.5 

137 Qualify 
87.5 Qualify 

7440-02-0 15.2 15.2 

2,3 
3,7 

1,5 

2,3 
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Project Name: 32950000 
SDG: 120128 
Project Number: 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, V T ' 

Potassiuni 
Lead 
Silver_ 
Selenium 
Thallium 
Vanadium 
Zinc 

' ' • • " ; f # | 

7440-09-7 
7439-92-1 
7440-22-4 
7782-49-2 
7440-28-0" 
7440-62-2 
7440-66-6 

266 
43700 

_il 
0.95_ 

" 1.2 
11.7 

• 274' 

mMm 

JB 
g^B&lJ 

266 
43700 

1.4 
jO._95_ 

1.2 
11.7 
274 

Qualify 
Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

1,5 

3,4,8 
F ie ld ID Ni l fh: D U P I l L a b l D N u m r 71 i270; Sampl ingDate : 05/23/2007; Matr ix : SOIL 

Solids (%) 
Dilution Factor: 1.0 
Solids, Percent SRP 141 92 2 92 2 

Mftr<iury(ing/Kg) 
Dilution Factor. 1.00 
Mercury 7439-97-6 0 04 0 04 Qualify 

ltFAESMeUils(ing/Kg) 
Dilution Factor: 1.00 
Aluminum 7429-90-5 3520 3520 Qualify 
Antimony 7440-36-0 833 833 Qualify 2,3 
Arsenic 7440-38-2 391 391 Qualify 3,7 
Barium 7440-39-3 197 197 Qualify 
Beryllium 7440-41-7 0.46 0.46 
Cadmium 7440-43-9 1 1 
Calcium 7440-70-2 4240 4240 Qualify 
Chromium^ 
Cobalt 
Copper 
ron 

Magnesium 
Manganese 

7440-47-3 41 41 
7440-48-4 
7440-50-8 
7439-89-6 
7'439"-95-4' 
7439-96-5 

Nickel 
Potassium 
Lead 

7440-02-0 
7440-09-7 
7439-92-1 

56.7 
903 

56.7 
903 ~ Qualify 

87400 
i530~ 

87400 
'1530 

Qualify 

436 436 Qualify 
227 227 
462 462 

12600 12600 
Qualify 
Qualify 

2,3 

Silver 7440-22-4 0.73 0.73 Qualify 
Vanadium 7440-62-2 81.3 81.3 .Qualify 

Zinc 7440-66-6 470 470 Qualify 3,4,8 
F ie ld ID Num: S9C; Lab ID N u m : 711269; Sampl ing Date: 05/23/2007; Matr ix: SOIL^ 

Solids (%) 
Dilution Factor 1 0 
Solids, Percent SRP 141 93 7 93 7 

MSr^iffyi (mg/Kg) 
Dilution Factor: 1.00 
Mercury 7439-97-6 0 024 0 024 Qualify 

ICPAESMetals (mg/Kg); 
Dilution Factor: 1.00 
Aluminum_ 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 

7429-90-5 3020 3020 Qualify 
7440-36-0 
7440-38-2 
7440-3^-3^ 
7440-41-7 
7440-43-9 

124q_ 
227 
208"' 
0.47' 

" " 2 " 

1240 
227 

Qualify 2,3 
Qualify 3,7 

_2q8_ 
d!47 
- - 2 "' 

Qualify 
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Project Name: 32950000 
SDG: 120128 
Project Number: 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

Calcium 
Chromium 

7440-70J2 
7440-47-3 

2^10 
"36.9" 

2310 
36.9 

Qualify 

Cobalt 
Copper 
Iron 
Magnesium. 

7440-48-4 4.6 • 4.6 
7440-50-8 609 609 Qualify 

7439-89-6 65400 65400 Qualify 
7439-95-4 926 926 

Manganese 
Njckel 
Potassium 
Lead 
Silver 
Thallium ___ 
Vanadium 
Zinc 

7439-96-5 260 260 Qualify 2,3 
7440-02-0 23.4 23.4 
7440-09-7 480 JB 480 Qualify 
7439-92-1 24000 24000 Qualify 
7440-22-4 0.87 0.87 
7440-28-0 0.42 0.42 Qualify 
7440-62-2 52.4 52.4 
7440-66-6 428 428 

Qualify 
Qualify 3,4,8 

Field ID Num: S9B; Lab IQNumr 711268; SamplingDate; 05/23/2QQT; Matrixt SOIL 

Solids (%) 
Dilution Factor 1 0 
Solids, Percent SRP 141 86 8 86 8 

Mercury (mg/Kg) 
Dilution Factor 1 00 
Mercury 7439-97-6 0 026 0 026 Qualify 

ICPAES Metals (mg/Kg) 
Dilution Factor 1 00 
Aluminum 7429-90-5 4360 4360 Qualify 
Antimony 7440-36-0 738 738 Qualify 2,3 
Arsenic 7440-38-2 362 362 Qualify 3,7 
Barium 7440-39-3 95.4 95.4 Qualify 
Beryllium 7440-41-7 0.54 0.54 
Cadmium 7440-43-9 2.8 2.8 
Calcium 7440-70-2 6910 6910 Qualify 
Chromium 7440-47-3 35 35 
Cobalt 
Copper 

7440-48-4 7.5 7.5 
7440-50-8 709 709 Qualify 

Iron 7439-89-6 106000 106000 Qualify 
Magnesium 7439-95-4 3020 3020 

Manganese 
Nickel 
Potassium 
Lead 
Silver 
Selenium 
Vanadjum_ 
Zinc 

7439-96-5 294 294 Qualify 
7440-02-0 69.8 69.8 
744q-09;7_ 
7439-92-1 
744aZ2-4 
77"82-49-2 
7440-62-2 

482 JB 482 Qualify 

196CI0_ 
'b.95_ 

0.24_^ 
'72.7 

19600 Qualify 
0.95 

7440-66-6 480 

0.2f 
72.7" 
480 

Qualify 
Qualify 
Qualify 

2,3 

3,4,8 
mid lD^Num: S9/t;LiablDNurh: 711267; Sampling Date: 05/23/2007; Matrix: SOIL 

Solldis(%) 
Dilution Factor: 1.0 
Solids, Percent SRP 141 93.4 93.4 

Mercuiy (mg/Kg) 
Dilution Factor: 1.00 
Mercury 7439-97-6 0.068 0.068 
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Project Name: 32950000 
SDG: 120128 
Project Number 32950000 

Laboratory Name: 
Laboratory Location: 

STL-Burlington 
Colchester, VT 

;*(« 

ICPAES Metals (mg/Kg) 
Dilution Factor 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium. _ 
Chromium 

99P.?}L.'.-Z1. 
Copper' 
Iron 
Lead 
Magnesium _ 
Manganese 

1 00 
7429-90.5 
7440-36-0" 
7440-38-2 
7440 -̂39-'3 
7440-41-7 
7440-70-2" 

6380 
""2.8 

10.3_ 
31.6 
'6.43_ 
258 

6380 Qualify 
2.8 
10.3 

Qualify 
Qualify 

1,2,3 
3,7 

31.6_ 
0.43 
258 

Qualify 

Qualify 
7440-47-3 25.6 25.6 
7440-48-4 2.6 2.6 Qualify 
7440-50-8 16.6 16.6 Qualify 
7439-89-6 24900 24900 Qualify 
7439-92-1 38.3 38.3 Qualify 
7439-95-4 1280 1280 
7439-96-5 64.1 64.1 Qualify 2,3 

Nickel 7440-02-0 6.7 6.7 
Potassium 7440-09-7 1330 1330 

Sodium 7440-23-5 312 JB 312 Qualify 1,5 
Vanadium 7440-62-2 37.2 37.2 Qualify 

Zinc 7440-66-6 26 4 26 4 Qualify 3,4 
Field ID Num: S8C; Lab ID Num: 711266; Sampling Date:~ 05/23/2007; Matrixj "SOIL '^>i» n 1 " ' . . ^ V 

Solids (%) i L 
Diiution_Factor^_TJ[)_ 
Solids, Percent SRP 141 91.2 91.2 

Û ^̂ ^̂ f̂  iisiiiis Mercury, (rhg/Ksl) .•:f>-;asri-a iiii'vSlHS: 
Dilution Factor: 1.00 

ICPAES Metals (mg/Kg) |;ipi#5^<^||; ^Ipig'j i j^i 

Dilution Factor: 1J)0_ 
Aluminum 
Antimonj/ 
Arsenic 
Barium 
Beryllium 
Cadmium 

7429-90-5 
7440-"36-0 

1680 
285 " 

1680 Qualify 
285 Qualify 2,3 

7440-38-2 225 225 Qualify 3,7 
7440-39-3 15.7 15.7 Qualify 
7440-41-7 0.33 0.33 
7440-43-9 1.1 1.1 

Calcium 
Chromium 

7440-70-2 
7440-47-3 

469 
'21.8 

469 
21.8 

Qualify 

Qualify 

1,3 

Cobalt 7440-48-4 2.8 2.8 Qualify 
Copper 7440-50-8 204 204 Qualify 
Iron 
Lead 

7439-89-6 34000 34000 Qualify 
7439-92-1 4690 4690 Qualify 

Magnesium 7439-95-4 517 517 
Manganese 
Nickel 

7439-96-5 99.7 99.7 Qualify 2,3 
7440-02-0 17.1 17.1 

Potassium 
Silver 
Sodium 

7440-09-7 268 268 Qualify 
7440-22-4 0.29 0.29 Qualify 
7440-23-5 1230 1230 

Vanadium 
Zinc 

7440-62-2 
7440-66-6" 

35_ 
' l ' l2 

35 
112 

Qualify 
Qualify 3,4 

FiiBidIpNtinri; S&B;LabiP^Nijm: 711265;SamplingDj^tei 05/23/2001 Mat rmSOiL 

S6lids(%) 
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Project Name: 32950000 
SDG: 120128 
Project Number: 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

Potassium 
Silver 
Sodium 
Vanadiurn 
Zinc 

7440-09-7 
7440-22-4 
7440-23-5 
7440-62-2 
7440-66-6 

433 
0.25 
103 
25.9 
54.1 

JB 

433 
0.25 
103 
25.9 
54.1 

Field ID Num: S7B;Lab ID Nurh:. 7 1 1 2 m Sampling Da^ : 05/23/2007; Matrix: SOIL 

Qualify 
Negate 
Qualify 
Qualify 3.4 

Splfds(%) 
Dilution Factor: 1.0 
Solids, Pejpent 
L _ Mercury (tiig/kg) 

SRP 141 87.7 87.7 

Dilution Factor: 1.00 
ICFAE$Metals,{ing/Kg) 

Dilution Factor: 1.00 
Aluminum 7429-90-5 5420 5420 Qualify 
Antimony 7440-36-0 294 294 Qualify 2,3 
Arsenic 7440-38-2 286 
Barium 7440-39-3 239 

286 
239 

Qualify 
Qualify 

3,7 

Beryl]ium_ 7440-41-7 
Cadmium 7440-43-9 

Calcium 7440-70-2 2740 2740 Qualify 
Chromium 7440-47-3 54.4 54.4 
Cobalt 7440-48-4 4.7 4.7 
Copper 7440-50-8 210 210 Qualify 
Iron 7439-89-6 70900 70900 Qualify 
Lead_ 
Magnesjum 
Manganese 
Nickel 
Potassium 
Silver 
Thallium 
yanadjum_ _ 
Zinc 

7439-92-1 16800 16800 Qualify 
7439-95-4 918 918 
7439-96-5 542 542 Qualify 
2440-
7440-
7440-
7440-

02-0 29.5 29.5 

7440-

09-7_ 
22-4_ 
28-0 
62-2' 

565_ 
"OA " 
""6"89|̂  
"T63 

565 
0.4 

7440-66-6 683 

0.89 
103 
683 

Qualify 
Qualify 
Qualify 
Qualify 

2,3 

3,4 
Field ID Nums S7A; Lab ID Num: 711262; Sampling Date: 05/23/2007; Matrix:'SOIL Vvv 

Solids (%) 
Dilution Factor 1 0 
Solids, Percent SRP 141 96.3 96.3 

MefpuryCiitg/Kg) 
Dilution Factor: 1.00 
Mercury 7439-97-6 0 13 0 13 

IPPAES Metals (nig/Kgf; 
Dilution Factor: 1.00 
Aluminum 7429-90-5 6780 6780 Qualify 
Antimony 7440-36-0 1.5 1.5 Qualify 1,2,3 
Arsenic 
Barium 

7440-38-2 7.3 7.3 Qualify 
7440-39-3 41.5 41.5 Qualify 

3,7 

Beryllium 7440-41-7 0.45 0.45 
Cadmkjm 
Calcium 
Chromium 

7440-43-9 
7440-70-2 

_0.1_7_ 
770 

0.17 
770 

7440-47-3 19.2 19.2 

Qualify 

Qualify 
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Project Name: 32950000 
SDG: 120128 
Project Number 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

Cobalt 
Copper 
Iron 
Le'a"d" 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Field ID NUm: S6C; Lab ID Num: 

Solids (%) 
Dilution Factor: 1.0 
Solids, Percent 

Mercuryf(ihg/Kg)l ' . 
Dilution Factor: 1.00 
Mercury 

ICi/(ES Metals (trig/Kg) 
Dilution Factor: 1.00 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Silver 
Sodium 
Vanadium 
Zinc 
F i e l d m N i m : $6B: LablDNurtir 

soim(%) 
Dilution Factor: 1.0 
Solids, Percent 

Mercuiy (mg/Kg) 
Dilution Factor: 1.00 
Mercury 

ICFA£SM&tals (mg/Kg) 
Dilution Factor: 1.00 
Aluminum 

7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-23-5 
7440-62-2 
7440-66-6 

•^Labpratorf^ 

4 
19.4 

16900 
83.6 
1510 
108 
8.8 

1080 
251 
30.5 
35 3 

4" 
J 
J 
J 

J 

J 
J 
J 

4 
> 19.4 

16900 
83.6 
1510 
108 
8.8 

1080 
251 
30.5 
35 3 

.#1S 

711261; Sampling Dair. 05/23/2007; Matrix; SOIL 

SRP 141 
^S>.; ' ;^-" ' ^ j ^ - ' ^^ ' y i i ; . 

7439-97-6 

_ 7429-90-5__ 
" 7446-3"6-0 

7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 

, 7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7440-02-0 
7440-09-7 
7440-22-4 
7440-23-5 
7440-62-2 
7440-66-6 

92.3 
vi- • \ - ' y ' ' ' ' -'! " ' • • ; • ' . ; - -?^ ' ' y ' 

0.022 

• • • ' ' : ' ' . ; • : < - • ' . : - • : : . 

2500 
331 
123 
14.2 
0.46 
0.49 
576 
29.3 
2.8 
117 

44700 
8300 
702 
101 
17.2 
492 
0.24 
1700 
62.6 
90.7 

Its 

J 

\-Mi 

J 
J 
J 
J 

J 

J 
J 
J 
J 

J 

J 

J 
J 

92.3 
3,'-:-;:'-:iKfei:' 

0.022 
S'iv :̂ S-y'''.S™': 

2500 
331 
123 
14.2 
0.46 
0.49 
576 
29.3 
2.8 
117 

44700 
8300 
702 
101 
17.2 
492 
0.24 
1700 
62.6 
90 7 

-

-' 
••^M-^b-M-^f-^i^.^^^, 

'• i 'j-'f'•' '. •'-• ! K , ' ;-"•' '• ': ^ ' y . 

711260: Sarnpling Date: 05/23/2007; Matr ix : SOIL \ 

'SRP'l4l" 

7439-97-6 

7429-90-5 

> 

82.6 

0.02 

3430 

J 

: • - ' • ' : • : • ' 

J 

82.6 

0.02 

3430 

Qualify 
Qualify 
Qualify 

Qualify 

Qualify 
Qualify 
Qualify 

" - .?.-

miiS^MvM 

Qualify 
i?;?^: .• ;•^•T^l f3i | ; 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 

Qualify 

Qualify 

Qualify 
Qualify 

^ 

Qualify 

Qualify 

^ ^ : 

3 
3 
3 

2,3 

1 
3 

3,4 
-V f 

J -

/ 

' fe^r;;;,^i-' j-. • i ' t . - ^ ^ - i ? ^ . 

1 

%Sj:immH-

3 
2,3 
3,7 
1,3 

3 

1 
3 
3 
3 

2,3 

1 

3 
3,4 

" 

1 

3 
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Project Name: 32950000 
SDG: 120128 
Project Number: 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

Antimony 7440-36-0 246 246 Qualify 

Arsenic 7440-38-2 205 205 Qualify 3,7 
Barium 
Beiyllium _ 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 

7440-39-3 
'744014 f - f 

64_ 
0.58' 

64 Qualify 
0.58 

7440-43-9 
"'7440-70^ 
7440-47-3 
7440-48-4 
7440-_5i5-8_ 

"7439-89-6 

6.8 _ 
'8290" 
46.8" 
4.4" ' 

629'do 

6.8 
8290^ 
4678 

Qualify 

4.4 Qualify 
411 Qualify 

62900 Qualify 
7439-92-1 12800 12800 Qualify 
7439-95-4 833 833 

Manganese 7439-96-5 171 171 

Nickel 7440-02-0 23.8 23.8 
Qualify 2,3 

Potassium 7440-09-7 410 410 Qualify 
Silver 7440-22-4 0.62 0.62 Qualify 
Thallium 7440-28-0' 0.79 0.79 Qualify 
Vanadium 7440-62-2 75.1 75.1. Qualify 
Zinc 7440-66-6 234 234 Qualify 3,4,8 
Field ID NQmi S6A; Lab ID Nam:' 711259; Satnpllng PateV 05/23/2007^MabrlKk^ SOIL 

' o,-.>.r-«y. '•• • r " ^ " — T — n = ' •" • tXi ti*'"i" •>-;• . . i l ' J r 
. i ^ \ 

SdHdsCA) 
Dilution Factor 1 0 
Solids, Percent SRP 141 93 3 93 3 

Mercury (mg/Kg) 
Dilution Factor 1 00 
Mercury 7439-97-6 0 048 0 048 Qualify 

IfUFAES Metals (mg/Kg) 
DHution Factor 
Aluminum 
Antimony 

1 00 
7429-90-5 4850 4850 Qualify 
7440-36-0 4.8 4.8 Qualify 1,2,3 

Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 

7440-38-2 9.7 9.7 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 

21.5 21.5 
0.38 0.38 
0.76 0.76 
1100 1100 

Qualify 
Qualify 
Qualify 

Qualify 

3,7 

Chromium 7440-47-3 13.2 13.2 
Cobalt 7440-48-4 2.5 2.5 Qualify 
Copper 7440-50-8 39.4 39.4 Qualify 
Iron 7439-89-6 15500 15500 Qualify 
Lead 7439-92-1 962 962 Qualify 
Magnesium 7439-95-4 1330 1330 
Manganese 7439-96-5 714 714 Qualify 2,3 
Nickel 7440-02-0 
Potassium 7440-09-7 682 682 
Silver 
Sodium 

7440-22-4 0.16 0.16 Qualify 
7440-23-5 126 

Vanadjurn 
Zinc 

7440-62-2 25.5 
7440-66-6 79.7 

JB 126 Negate 
25.5 Qualify 
79.7 Qualify 3,4 

' 

F i m i D N i i m : $ S C ; l ^ b l D N u i r i : 7 l 1 

Solids ("/ w •m 
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Project Name: 32950000 
SDG: 120128 
Project Number 32950000 

Laboratory Name: STL-Burlington 
Laboratory Location: Colchester, VT 

A^SfpP i-

. , , _...,.,., AnaMe'^ 

Dilution Factory i ,0 _ 
Solids, Percent 

VJf. t . 

>\A 

SRP 141 

^ L a b o f a p r ^ ^ 

im 
85.3 

6rt|efe 

££ 

85.3 
Meivtiiy (nig/lfg) 

Dilution Factor: 1.00 
ICPAES Metals (mg/Kg) 

Dilution Factor: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 

1.00 
7429-90-5 
7440-36-0 
7440-38-2 

"2440-39-3" 
7446-41-7' 

2810 
94^1 
61 y 
'l"6.9'" 
6751 ' 

2810 Qualify 
94.1 
61.3 
16.9 
o.sT" 

Qualify 2,3 
Qualify 3,7 
Qualify 1,2,3 

Cadmium 7440-43-9 0.8 0.8 
Calcium 7440-70-2 808 808 Qualify 

Chromium 7440-47-3 50.2 50.2 
Cobalt 7440-48-4 3.3 3.3 Qualify 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Pqtass[um 
Silver _ _̂  
Sodium 

7440-50-8 147 147 Qualify 
7439-89-6 60500 60500 Qualify 
7439-92-1 3470 3470 Qualify 
7439-9^5-4_ 
"7439-9&;5 
'7440-62-6 
7440-09-7 

806 

i6r 

'385 

806 
107 Qualify 2,3 
17.5 
385 

7440-22-4 0.21 0.21 
7440-23-5 1900 1900 

Qualify 
Qualify 

Vanadium 7440-62-2 58.7 58.7 Qualify 

Zinc 7440-66-6 105 105 Qualify 3,4 
F ie ld ID N u m : S5A; Lab I D Num: 711257; 257 ; Sampl lhg Date: 05/23/2Q07r MUtrTkU SO, W^S^^^t '̂ M&Mŝ SBi 

$6IIds(%)ii ''•MiMgj 
Dilution Factor: 1.0 
Solids, Percent SRP 141 85 7 85 7 

Mercury (mg/Kg) 
Dilution Factor 1 00 
Mercury 7439-97-6 0 037 0 037 Qualify 

ICPAESMetals (mg/Kg) 
Dilution Factor 1 00 
Aluminum 7429-90-5 5930 5930 Qualify 
Antimony 7440-36-0 3.3 3.3 Qualify 1,2,3 
Arsenic 
Barium 
Beryllium 

7440-38-2 7.7 7.7 Qualify 3,7 
7440-39-3 28.7 28.7 Qualify 
7440-41-7 0.38 0.38 Qualify 

Cadmium 
C£lciurn_ 
ChromiLim 
Cobalt 
Copper 
ron 

Lead 
Magnesium 

7440-43-9 
7440-70-2 

"7440-'4_7-V 
7440-48-4 

0.12 
657 

0.12_ 
j657 

Qualify 
Qualify 

14.3 14.3 
3.3 3.3 Qualify 

7440-50-8 21.4 21.4 Qualify 
7439-89-6 15600 15600 Qualify 
7439-92-1 182 182 Qualify 
7439-95-4 1230 1230 

Manganese 7439-96-5 141 141 Qualify 2,3 
Nickel 7440-02-0 6.4 6.4 
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Project Name: 32950000 
SDG: 120128 
Project Number 32950000 

Laboratory Name: STL-Buriington 
Laboratory Location:. Colchester, VT 

\^-/AnainSa-^' ^^ ' : u >/.< 

Potassjum^ 
Sodium 
Vanadium 
Zinc 

'mmhm .̂ 

traborafoi^^ 
ss-v^epo/ticl.'^ 

7440-09-7 
7440-23-5 
7440-62-2 
7440-66-6 

886 
975 
25.6 
37.2 

886 
975 
25.6 
37.2 

Qualify 
Qualify 3,4 

Field ID NUrrt: S13; LablDNuiw: 711256; Sambl ihgDm^OS'2^^ 
Solldis(%) 

pilution_Facjor: 1 ^ 
Solids, Percent 

Merpur/(mg/kg) 
Dilution Factor: 1.00 

] Q M I B S / M ^ ^ 

Dilution Factor: 1.00 
Aluminum 
Antimony^ 
Arsenic 

SRP 141 87 87 

7429;̂ 90-5 
"7"440-3"6-6' 

2350 
29.3 

2350 
29.3 

BariuVq 
7440-38-2 
7440-39-3 

18.4 
31.1 

18.4 
31.1 

Qualify 
Qualify 
Qualify 
Qualify 

2,3 
3,7 

Beryllium 7440-41-7 0.15 0.15 Qualify 
Cadmium 7440-43-9 0.64 0.64 
Calcium 7440-70-2 100 JB 100 
Chromium 7440-47-3 8.2 
Cobalt 
Copper 

7440-48-4 0.69 
7440-50-8 47.1 

Iron' 
Lead 

7439-89-6 5190 
7439-92-1 3740 

Magnesium 7439-95-4 80.3 

8.2 
0.69 
47.1 
5190 
3740 
80.3 

Qualify 

Qualify 
Qualify 
Qualify 
Qualify 
Qualify 

1,3,5 

Manganese 7439-96-5 19.9 19.9 Qualify 2,3 
Nickel 7440-02-0 2.5 2.5 Qualify 
Potassium 7440-09-7 395 395 Qualify 
Selenium 
Vanadium 
Zinc 

7782-49-2 0.26 
7440-62-2 19.2 
7440-66-6 16 

0.26 
JB 19.2 
JB 

Qualify 
Qualify 
Qualify 3,4,5 
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FOOTNOTES -

1. The reported concentration is quantitatively qualified because it is above the Method Detection Level (MDL) 
but below the Contract Required Quantitation Limit (CRQL). 

2. The reported concentration is quantitatively qualified and may be biased low or the detection limit for the 
nondetected result may be estimated because the %recovery for the sample spike analysis was below the 
QA/QC limits of 75-125%. 

3. The reported concentration is quantitatively qualified because the Relative %Difference between the 
sample and sample duplicate results was greater than 20%. 

4. The reported concentration is quantitatively qualified because the %Difference between the sample result 

and the Sample Serial Dilution result for this analyte was greater than 10%. 

5. The reported concentration in the sample is greater than 3X the value in the method/preparation blank 
and is considered "real". However, the reported value must be quantitatively qualified "J" due to 
method/preparation blank contamination. The "B" qualifier alerts the end-user to the presence of this analyte 
in the method/preparation blank. 

6. The reported concentration in the sample is less than 3 X the value in the method/preparation blank. It is 

the policy of ODQ to negate the reported value due to probable contamination unrelated to the actual sample. 

7. The reported concentration is quantitatively qualified and may be biased high because the %recovery for 
the sample spike analysis was above the QA/QC limits of 75-125%. 

8. The reported concentration of this analyte is taken from a dilution analysis. The concentration is above 
the MDL but below the elevated CRQL. 

9. The non detected result for this analyte is suspect because the sample was diluted too extensively. 

© 
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(̂ Juĉ ^V^̂ tY 

CN^< ^^ S=? f ryy 

fy^^T^^C »A \ ^ ^ r A ^ ^ - | l ^ 

4t 
> f 

rt^' A ̂ 

rT«g^ ^ i 
teaJiAe 

w «.o 
K ^ .^e^-^s/r ^ 

^ ^ 

A < ^ 

£^ 

•^faw^ 

fs ms-̂  

{^As-y^ W i 

<?All 

/ +,. CXTC-'tiev^. 

0 4e I. 
\ ^ . ^ . ^ Uc 

b|L;?q^. >s.« 4k 

k Q.O'Fe 

Qg-itiV/T 

'i££13j_ 

r .A< gs-

±̂  

/^(~ 4 ^ / A 

K. ai^<^<5r* ft 

J e ^ J j ^ 

'̂  c i f « : i 

fc{i(oA 

i C si -4^^ 

>ff' (^jpcr-e. 

W. 
'dt^ 

_B^ 
^e4ki 

^ . . ^ V)esr<3>^ ^^»-cc^ 

^^. 

tf^. ftO 

^ 

* i 
^t>4^« 

3CvfHJ<^ 

'es- -£-5 A 

K-tJ 
^ 

li xA'^ 

<:!)V \A?s' 

<w i-

^^^<lAAe\ 
Mjaf^-VOeg 

A<t>^ac'.'^a,< 

^^g^wp'^ll, \)Je<a4''^^ 

Lr*4 Cn 

g'MA.y 

riiri L^ 
1̂ . 

dl i5LiL_i_t<: 

Cxtn 

?e(A 

0^A.• .\ 

k e<\ivX <arft^ 

'•\iiAs. 

\ t ^ ̂  

nnn'c 

n./f^t 

.^ .^t 

i 5 i / 4 ^ 

/ 7 - c^ ' ^ 

<7(^C 

- p a A s f le r - i io t Jd^-^ 

H'y^c 

i r i ^ t 

7^_ i&(:j[c^ 

<;^ « |.V\ 

m. 6tL 

/8 0 3 

i ^ 

i f i ^ ^ 

C - c ^ 

J2 : J i ^ 

_rZ: 

"̂ f M 

: 'd l 

<ja 

: _Ms^ 

file:///iVcroV
file://'�/iiAs


RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

SAMPLING PHOTO LOG 
OCTOBER 1,2008 

Photo 1 - Photo of slag associated with the western jetty of Cheesequake Creek Inlet in 
contact with Cheesequake Inlet where it enters Raritan Bay at high tide. 

Photo 2 - Slag from western jetty of Cheesequake Creek Inlet in contact with Ra;ritan 
Bay during high tide. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

SAMPLING PHOTO LOG 
OCTOBER 1,2008 

Photo 3 - Slag from western jetty of Cheesequake Inlet in contact with Raritan Bay 
during high tide. 

Photo 4 - Slag from western jetty of Cheesequake Inlet in contact with Raritan Bay 
during high tide. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

SAMPLING PHOTO LOG 
OCTOBER 1,2008 

Photo 5 - Snappers caught by local fisherman from Raritan Bay. 

Photo 6 - Western view of fishing activity from Raritan Bay at Laurence Harbor beach; 
note western jetty of Cheesequake Creek Inlet in background. 



RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

SAMPLING PHOTO LOG 
OCTOBER 1,2008 

Photo 7 - Slag from Laurence Harbor seawall in contact with Raritan Bay during high 
tide. 

Photo 8 - fisherman fishing from Raritan Bay along the Laurence Harbor seawall, 
looking west. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

SAMPLING PHOTO LOG 
OCTOBER 1,2008 
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Photo 9 - Slag from eastern portion of Laurence Harbor seawall in contact with Raritan 
Bay during high tide. 

/ 

Photo 10 - Slag from eastern portion of Laurence Harbor seawall in contact with Raritan 
Bay during high tide. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

SAMPLING PHOTO LOG 
OCTOBER 1,2008 

Photo 11 - Slag from western portion of Laurence Harbor seawall in contact with Raritan 
Bay during high tide. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

PHOTO LOG 
JANUARY 16,2009 

Photo 1 - Photo of TCLP Waste/Soil sample location RBS-S59A prior to high tide. 

Photo 2 - Photo of TCLP Waste/Soil sample location RBS-S60A prior to high tide. Note 
sample location is already submerged in Raritan Bay. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

PHOTO LOG 
JANUARY 16,2009 

> i i ^ ^ M 

W, 

m'x' 

" 
/^. 

„ . 

'''W 
iw 

Photo 3 - Photo looking east of the southern shoreline of Raritan Bay west of the 
Western Jetty of the Cheesequake Creek Inlet. 

Photo 4 - Photo of TCLP Waste/Soil sample location RBS-S07A prior to high tide. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

PHOTO LOG 
JANUARY 16,2009 

Photo 5 - Photo of TCLP Waste/Soil sample location RBS-S97 prior to high tide. 

Photo 6 - Photo of TCLP Waste/Soil sample location RBS-S98 prior to high tide. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

PHOTO LOG 
JANUARY 16,2009 

Photo 7 - Photo of Western Jetty of Cheesequake Creek Inlet; note high tide water line 
where ice has formed. 

Photo 8 - Photo of TCLP Waste/Soil sample location RBS-SOl A prior to high tide. 



RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

PHOTO LOG 
JANUARY 16,2009 

Photo 9 - Photo of TCLP Waste/Soil sample location RBS-S02A prior to high tide. 

Photo 10 - Photo of TCLP Waste/Soil sample location RBS-S03A prior to high tide. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

PHOTO LOG 
JANUARY 16,2009 

Photo 11 - Photo of TCLP Waste/Soil sample location RBS-S09A prior to high tide. 

/ 

Photo 12 - Photo of TCLP Waste/Soil sample location RBS-SIOA prior to high tide. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

PHOTO LOG 
JANUARY 16,2009 ^ 

Photo 13 - Photo of TCLP Waste/Soil sample location RBS-SOIA submerged in Raritan 
Bay. 

Photo 14 - Photo of TCLP Waste/Soil sample location RBS-SOIA submerged in 
Raritan Bay. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

PHOTO LOG 
JANUARY 16,2009 

Photo 15 - Photo of TCLP Waste/Soil sample location RBS-S07A submerged in Raritan 
Bay at high tide. 

Photo 16 - Photo of TCLP Waste/Soil sample location RBS-S059A submerged in Raritan 
Bay at high tide. 



RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

PHOTO LOG 
JANUARY 16,2009 

Photo 17 - Photo of TCLP Waste/Soil sample location RBS-S07A submerged in Raritan 
Bay at high tide. 

/ 

Photo 18 - Photo of TCLP Waste/Soil sample location RBS-S07A submerged in Raritan 
Bay at high tide. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

PHOTO LOG 
JANUARY 16,2009 

Photo 19 - Photo of TCLP Waste/Soil sample location RBS-SOIA submerged in Raritan 
Bay at high tide. 

Photo 20 - Photo of TCLP Waste/Soil sample location RBS-SOIA submerged in Raritan 
Bay at high tide. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

PHOTO LOG 
JANUARY 16,2009 

Photo 21 - Photo of TCLP Waste/Soil sample location RBS-S03A (flag in background) 
and interface with Raritan Bay at high tide. 

^ 

Photo 22 - Photo of TCLP Waste/Soil sample location RBS-S03A (flag in background) 
and interface with Raritan Bay at high tide. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

PHOTO LOG 
JANUARY 16,2009 

Photo 23 - Photo of TCLP Waste/Soil sample location RBS-S03 A at high tide in Raritan 
Bay.Slag. 

Photo 24 - Photo of TCLP Waste/Soil sample location RBS-S02A at high tide in Raritan 
Bay. 
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RARITAN BAY SLAG HRS 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

PHOTO LOG 
JANUARY 16,2009 

Photo 25 - Photo of TCLP Waste/Soil sample location RBS-S09A. Note ice forming at 
water line 
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yz^ tî o{o$ 

., 9^.,\^rC'^^^{ S ^ 
.3.. '?U oa 

"^^fiivi (K-r-t^rTl^) k'\'((i ^c '^r^^(^L) I 

0-715- / I / ' p^«S^*^M' ^^^^^^4 o f c e - ^ r ^ ' . f c i 

b^C£ -̂ lX-7 coi^AuJ^ ^uc -4 sri? u.'.}^ v t̂̂ , 
t<>, 4 fit, % ^ KL o'KK r̂̂  p^o'^ 

/L i4^ 



10 

• i j rc i i : ! , i ! i i fvci «j<.-v Q " ^ S I 
0,,, f f « ^ ( ( ^ 

" N 3( ^Sj 

^ " v - ^ J S -
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riA'fT' f re '̂Ĵ *«"> 6̂ >lux>«i-> 9 - ^ A c l ^ 

y ^ jl^(f&[qe 



'm:ii 

P 

m 
m 
IS 

^^^ 

if 
•si 

?* 
726 

1'..>!...•! >••!..,, (?.«Cv"4c-'» '13 «H.̂  S t 
^ 
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Q*.^ A^AT »uVl<̂  T^i^^r i U ' ^ ((3^ ^ ^ ^ f 

^ A m ^ 45^. A p e * ^ ' ' ^ ' ^ 
•(-tei4 ^ '^^ Wa4|r TW'-* O w - s r t A l 

VA>«A<2r f ; ^ ^ 

<^civ«^l^^ QAJ^JS^ ' I 5'8-w./p(«fS F f ^ 

% 



i„„ ^r,"4c-vi " ^ a ^ '̂̂ '=^^ = 
Uau.; ^id"^ 

'̂ M 

$ ^ M 4 S^S-

/Ci(5r C7C 4 . fofUrl- o u ^ r S«.»̂ l̂f •f'̂ K'̂  

•j<A^|. 4»A<p ic)c<v4»fr/\ ' i ^ J <4e4 

/o35 f O t KS r ^vA 4o <jff^^ "'re. O ^ ô 5A<ar 
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WESTON SOLUTIONS, INC. 
SITE ASSESSMENT TEAM 2 

PROJECT NOTE 

TO: Raritan Bay Slag File 
FROM: Dennis J. Foerter, CHMM 
DATE: 5 February 2009 

SUBJECT: Raritan Bay Tides 

Based on field observations made during field activities conducted by Weston, the Raritan Bay is 
tidal. Tidal predictions obtained from the NOAA website were utilized to plan for when low and 
high tides were going to occur at the Raritan Bay Slag site. The location selected from the 
NOAA website for the tide predictions was Cheesequake Creek at the Garden State Parkway, 
which is approximately 0.9 mile upstream of the western jetty of the Cheesequake Creek Inlet. 
Tide prediction corrections for this location were applied based on the reference station located at 
Sandy Hook, NJ. Based on field observations, the high and low tides at the western jetty of 
Cheesequake Creek Inlet and the Laurence Harbor seawall within a few minutes of the tide 
predictions for the Cheesequake Creek, Garden State Parkway. In addition, the time between 
high and low tides was approximately 6 hours, which is consistent with the tide predictions on 
the NOAA website for the Cheesequake Creek, Garden State Parkway location. Attached is the 
tide predications from January 1, 2009 through January 31, 2009, obtained from the NOAA 
website. 

Signature/Date CZ/^-i^ 4r-\ i ' i 



1009 NOAA Tide Predictions: Page 1 of 12 

2009 NOAA Tide Predict ions: Cheesequalce Creek, Garden 
State Parkway 

;nce station: Sandy Hook, Corrections Applied: Times: High 0 lir. 12 min., Low 0 hr. 13 min., Heights: High *1.09, Low *1.05) 

lanuary - Cheesequake Creek, Garden State Parkway 
ate 
1/01/2009 
1/02/2009 
1/03/2009 
1/04/2009 
1/05/2009 
1/06/2009 
1/07/2009 
1/08/2009 
1/09/2009 
1/10/2009 
1/11/2009 
1/12/2009 
1/13/2009 
1/14/2009 
l/lS/2009 
1/16/2009 
1/17/2009 
1/18/2009 
1/19/2009 
1/20/2009 
1/21/2009 
1/22/2009 
1/23/2009 
1/24/2009 
1/25/2009 
1/26/2009 
1/27/2009 
1/28/2009 
1/29/2009 
1/" --'2009 
i 2009 

Day 
Thu 
Fri 
Sat 
Sun 
Mon 
Tue 
Wed 
Thu 
Fri 
Sat 
Sun 
Mon 
Tue 
Wed 
Thu 
Fri 
Sat 
Sun, 
Mon 
Tue 
Wed 
Thu 
Fri 
Sat 
Sun 
Mon 
•Tue 

Wed 
Thu 
Fri 
Sat 

Time 

04 
05 
12 
12 
01 
02 
03 
04 
OS 
12 
01 
02 
03 
04 
04 
05 
12 
01 
02; 
03; 
04 
05; 
05; 
12: 
01: 
01: 
02: 
03: 
03: 
04: 
04: 

:34AM LST 

:14AM LST 

:00AM LST 

:49AM LST 

:41AM LST 

:40AM LST 

:45AM LST 

:51AM LST 

:52AM LST 

:3 5AM LST 

:31AM LST 

:2 5AM LST 

:17AM LST 

:07AM LST 

:57AM LST 

:4 9AM LST 

:3 6AM LST 

:2 6AM LST 

:16AM LST 

:09AM LST 

:05AM LST 

:01AM LST 

:51AM LST 

17AM LST 

02AM.LST 

4 5 A M ' L S T 

25AM LST 

03AM LST 

40AM LST 

17AM LST 

56AM LST 

Height 

0.5 
0.6 
4.5 
4.7 
4.9 
5.2 
5.5 
5.8 
6.1 
-0.7 

-0.9 

-1.1 

-0.9 

-0.7 

-0.4 

0.0 
5.2 
5.0 
4.9 
4.8 
4.8 
4.8 
5.0 
0.3 
0.1 
0.0 
0.0 
0.0 
0.0 
0.1 
0.2 

L 
L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
L 

Time 

10 
11 
06 
07 
08 
09 
10 
11 
12 
06 
07 
08 
09 
10 
11 
11; 
06; 
07; 
08; 
09; 
10.; 

11; 
12; 
06: 
07: 
07: 
08: 
09: 
09: 
10: 
10: 

:40AM 

:24AM 

:04AM 

:14AM 

:33AM 

:42AM 

:44AM 

:41AM 

:37PM 

:48AM 

:41AM 

:32AM 

:23AM 

:14AM 

:06AM 

;57AM 

;46AM 

;50AM 

:55AM 

;53AM 

;45AM 

;33AM 

:18PM 

35AM 

15AM 

52AM 

26 AM 

00AM 

35AM 

13AM 

57AM 

LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 

Height 
4.9 
4.7 
0.7 
0.8 
0.6 
0.4 
0.0 
-0.3 

-0.6 

6.4 
6.5 
6.5 
6.3 
5.9 
5.5 
5.0 
0.3 
0.6 
0.7 
0.6 
0.5 
0.3 
0.2 
5.2 
5.3 
5.5 
5.3 
5.3 
5.1 
5.0 
4.8 

H 
H 
L 
L 
L 
L 
h 

L 
L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 

• L 

L 
H 
H 
H 
H 
H 
H 
H 
H 

Time 

05 
05 
12 
01 
02 
03 
04 

. 05 

06 
01 
02 
03 
03 
04 
05 
06; 
12; 

oi 
02 
03; 
04 
05; 
06; 
01: 
01: 
02: 
02: 
03: 
04: 
04: 
05: 

:05PM 

:41PM 

:13PM 

:07PM 

:06PM 

:13PM 

:22PM 

:28PM 

:27PM 

:32PM 

:23PM 

:12PM 

:58PM 

:43PM 

:28PM 

:15PM 

:48PM 

:39PM 

:33PM 

:31PM 

:32PM 

;28PM 

:17PM 

OlPM 

43PM 

21PM 

57PM 

31PM 

02PM 

34PM 

07 PM 

LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 

Height 

0.1 
0.1 
4.6 
4.4 
4.3 
4.3 
4.4 
4.7 
5.0 
-0.9 

-1.2 

-1.3 

-1.2 

-0.9 

-0.6 

-0.2 

4.6 
4.3 
3.9 
3.8 
3.8 
3.9 
4.1 
0.0 
-0.1 

-0.2 

-0.3 

-0.3 

-0.3'' 

-0.2 

-0.1 

L 
L 
H 
H 
H 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H " 

H 
H 
H 
H 
L 
L 
L 
L 
L 
-L 
L. 
L 

Time 

11 

06 
07 
08 
09 
10 
11 

07 
08 
09 
10 
10 
11 

07 
08 
09 
09 
10 
11 

07: 
07; 
08; 
08: 
09: 
09: 
10: 
11: 

:16PM 

:2 5PM 
:23PM 
:31PM 
:37PM 
:38PM 
:37PM 

:22PM 
:14PM 
:07PM 
:00PM 
:53PM 
:46PM 

:06PM 
:02 PM 
:00PM 
:54PM 
:44PM 
:32PM 

:00PM 
;3 9PM 
;15PM 
50PM 
24PM 
;59PM 
;39PM 
24PM 

LST 

LST 
LST 
LST 
LST 
LST 
LST 

LST 
LST 
LST 
LST 
LST 
LST 

LST 
LST 
LST 
LST 
LST 
LST 

LST 
LST 
LST 
LST 
LST 
LST 
LST 
LST 

Height Time 
4 

0 
0 
0 
0 
-1 
-1 

5 
5 
5 
5 
5 
5 

0 
0 
0 
0 
0 
0 

.4 

.2 

.2 

.2 

.0 
D.2 
D.5 

.2 

.5 

.6 

.6 

.5 

.3 

.1 

.4 
:.5 
.6 
.5 
.4 

.4 

.5 

.6 
7 
.7 
.8 
.9 
,0 

H 

L 
L 
L 
L ̂  
L 
L • 

H 
H 
H 
H 
H 
H 

L 
L 
L 
L 
L 
L 

• H 

H 
H 
H 
H 
H 
H 
H 

Height 

II times are listed In Local Standard Tinne(LST) or, Local Daylight Time (LDT) (when applicable). All heights are in feet referenced to Mean Lower Low Water 
MLLW). 

<S) 
nn-//nn-nn.<;nn.<;.nnaa.pnv/cgi-bin/get r)redictions.cei?vear=2009&stn=2812%20Sandv%20Hook&secstn=... 1/12/2009 
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WESTON SOLUTIONS, INC. 
SITE ASSESSMENT TEAM 2 

PROJECT NOTE 

TO: Raritan Bay Slag File 
FROM: Dennis J. Foerter, CHMM 
DATE: • 30 January 2009 

SUBJECT: Latitude and Longitude and Source Area Calculations - Raritan Bay Slag 

For the Raritan Bay Slag site, the approximate centers of the two sources were plotted on the 
South Amboy, N.J. - N.Y. and Keyport, N.J. - N.Y. quadrangles by Michele Capriglione, a 
Senior Project Scientist with the WESTON office located in Edison, New Jersey. Ms. 
Capriglione utilized Arc View GIS software package ArcMap Version 9.3 to plot these locations. 
Based on these locations, the latitude/longitude coordinates reported by the Arc View GIS 
software are: 

Source 1 - Laurence Harbor Seawall - Quadrangle: Keyport. N.J. - N.Y. 

Latitude: 40° IT 28.22" N ' Longitude: -74° 14' 26.07" W 

Source 2 - Western Jetty of Cheseequake Creek Inlet - Quadrangle: South Amboy. N.J. - N.Y. 

Latitude: 40° 27' 52.52" N Longitude: -74° 15' 28.86" W 

A site location map showing the location plotted to derive latitude/longitude is attached to this 
project note. 

In addition, Ms. Capriglione utilized the Arc View GIS software package ArcMap Version 9.3 to 
calculate the approximate area of the Laurence Harbor Seawall and the western jetty of the 
Cheesequake Creek Inlet. ArcView's feature geometry calculation tool was utilized to obtain the 
area of each waste source. The map used by Ms. Capriglione to determine source area 
calculations is located in Reference 4, Figure 2 of this HRS documentation record. Based on this 
evaluation, the estimated areas are as follows: 

Source 1 - Laurence Harbor Seawall - 64,324 square feet 

Source 2 - Western Jetty of Cheesequake Creek Inlet - 29,690 square feet 

Signature/Date j^-^t^j.^^'.j^ I ( - I A S ^ 'r>t.h'^-
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WESTON SOLUTIONS, INC. 
SITE ASSESSMENT TEAM 2 

PROJECT NOTE 

TO: Raritan Bay Slag File 
FROM: Dennis J. Foerter, CHMM 
DATE: 13 October 2008 

SUBJECT: National Estuary Program - Ne>v York - New Jersey Harbor 

Attached to this project note are excerpts obtained from the following sources: 

• General National Estuary Program Infonnation describing the requirement for the 
establishment of Comprehensive Conservation and Management Plans (CCMPs) to meet 
the goals of Section 320 of the Clean Water Act; accessed on http://www.epa.gov; (Page 
2 of this project note) 

• CCMP information accessed on http://www.epa. gov, identifying the New York - New 
Jersey Harbor as having a CCMP under the National Estuary Program; (Pages 3-4 of this 
project note) 

• Documentation of the New York - New Jersey Harbor Estuary as part of the National 
Estuary Program; accessed on http://harborestuarv.org (Page 5 of this project note) 

• Identification of the Raritan Bay as part of the core area of the New York - New Jersey 
Harbor Estuary; accessed on http://harborestuarv.org (Pages 6-8 of this project note) 

• Excerpts from the Final CCMP for the New York - New Jersey Harbor Estuary Program 
(dated March 1996), identifying Raritan Bay as falling under the geographic scope of the 
CCMP; obtained from http://harborestuarv.org (Pages 9-11 of this project note) 

The above information (accessed on October 13, 2008) documents that the Raritan Bay, in the 
area of the Raritan Bay Slag site, is considered a sensitive area identified in a Comprehensive 
Conservation and Management Plan under the National Estuary Program. It should be noted that 
the EPA website likes directly to the report on the New York-New Jersey Harbor found on the 
http://harborestuarv.org website. 

Signature/Date i^lji 

http://www.epa.gov
http://www.epa
http://harborestuarv.org
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U.S. E N V I R O N M E N T A L PROTECTJON AGENCY 

National Estuary Prograhn 
Recent Additions | Contact Us | Print Version Search: f 3 ! l 

EPA Home > Water > Wetlands. Oceans & Watersheds > Oceans. Coasts, and Estuaries > 
Partnerships > National Estuary Program 

A b o u t Estuaries 

Nat iona l Estuary 
P rog ram Home 

Estuar ies in the 
Nat iona l Estuary 
Program 

Nat iona l Estuary 
Program .„ 
H o m e Pages 

Prog ram Profiles 

Chal lenges 

NEP Habitat Protect ion 
a n d Restoration 

Invas ive Species, 
Reefs, and Ocean 
Protect ion 

Air Pol lut ion and 
Water Quality 

Exp lo r ing Estuaries: 
Students and 
Teachers 

Estuaries are places 
where rivers meet 
tlie sea. Estuaries 
are critical to the 
liealth of coastal 
environments and to 
our enjoyment of 
them. 

2007 marks the NEP 20th 
Annlversaryl 

EPA'S National 
Estuary Program 

was established by Congress in 1987 to 
improve the quality of estuaries of national 
importance. The Clean Water Act Section 
320 directs EPA to develop plans for 
attaining or maintaining water quality in an 
estuary. This includes protection of public 
water supplies and the protection and 
propagation of a balanced, indigenous 
population of shellfish, fish, and wildlife, and 
allows recreational activities, in and on 
water, requires that control of point and 
nonpoint sources of pollution to supplement 
existing controls of pollution. In several 
cases, more than one State is participating in 
a National Estuary Program. Each program 
establishes a Comprehensive Conservation 
and Management Plan to meet the goals of 
Section 320. 

EPA's National Estuary Program is proud of 
its progress and has had many successes. 
The NEPs have succeeded because: 

• they focus on the watershed, 
• use science to inform decision

making, 
• emphasize collaborative problem 

splving, and 
• involve the public. 

The successes of the National Estuary 
Program are largely a result of the programs' 
ability to develop long term, sustainable 
finance strategies. 

(S) 

Features 

Climate Ready Estuaries 

CLtMATi READY 
.•.Sis., E S . T U A R | : E S 

NEP videosl 

Announcing tlie availability of EPA's 
2004-2006 National Estuary Program 
(NEP) Implementation Report (PDF^ 
(14 pp. 1MB. About PDF^. 

Announcing the availability of the 
Final "Indicators Development for 
Estuaries" manual. Manual presents a 
logical, stepwise process for 
developing regional-specific indicators 
for estuaries. 

httD://www.eDa.gov/owow/estuaries/ 10/13/2008 

http://www.eDa.gov/owow/estuaries/


Comprehensive Conservation and Management Plans | National Estuary Program | US EPA Pugu 1 mf 0 

w 
About Estuaries 

National Estuary 
Program Home 

Estuaries in the 
National Estuary 
Program 

National Estuary 
Program 
Home Pages 

Program Profiles 

Challenges 

NEP Habitat Protection 
and Restoration 

Invasive Species, 
Reefs, and Ocean 
Protection 

Air Pollution and 
Water Quality 

Exploring Estuaries: 
Students and 
Teachers 

U.S. E N V I R O N M E N T A L P R O T E C T I O N AGENCY 

National Estuary Program 
Recent Additions | Contact Us | Print Version Search: 1*1*1 

EPA Home > Water > Wetlands. Oceans & Watersheds > Oceans. Coasts, and Estuaries > 
Partnerships > National Estuary Program > Comprehensive Conservation and Management Plans 

Comprehensive Conservation and 
IVIanagement Plans 
Each of the 28 National Estuary Programs was charged with developing and 
implementing a Comprehensive Conservation and Management Plan (CCMP) 
which establishes priorities for activities, research, and funding for the estuary. The 
CCMP serves as a blueprint to guide future decisions and actions and addresses a 
wide range of environmental protection issues including water quality, habitat, fish 
and wildlife, pathogens, land use, and introduced species to name a few. The 
CCMP is based on a scientific characterization of the estuary and is developed and 
approved by a broad-based coalition of stakeholders. 

Select a program below to view its CCMP, note that sonie of these linl<s will 
transport you off the EPA server. Only the CCMPs of those programs marked with 
an asterisk (*) are available online here. For information about the management 
plans of the other National Estuary Programs, contact the program directly. 

You will need Adobe Acrobat Reader to view the Adobe PDF files on this 
page. See EPA's PDF page for more information about getting and using 

the free Acrobat Reader. 

Albemarle-Pamlico Sounds * [EXIT pisciaifneFl 

• Barataria-Terrebonne * IEXIT piscuimerl 

• Barnegat Bay * IEXIT pisciaimeri 

Buzzards Bay * fixiT'Disclaimer! 

• Casco Bay (PDF) (51 pp, 1.9MB) * lixircTiiciilTFi^ 

• Charlotte IHarbor * fixiPFDiiHiiiTFi'FI 

/ • • ' • . . . . 

• Coastal Bend Bavs and Estuaries (PDF) (87 pp, 3.2MB) * [Eiar'Disciaim'i? 

• Partnership for the Delaware Estuary iixirplS îirriTePI 

• Delaware Inland Bays (PDF) (173 pp, 1.4MB) * iixrfpTid'iri^ 

• Galveston Bay LSiTDiiiragniij 

• Indian River Lagoon (PDF) (138 pp, 3.6MB) * [ixlfplSSiiiFii?] 
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• Long Island Sound * 

• Lower Columbia River Estuary Program * [iTirf;glSjlrnil! 

• Maryland Coastal Bays fExlr'biici'almeT] 

^ Massachusetts Bays * iExirpirciiirnefl 

• Mobi le Bay IEXIT Oisclalmerl 

• Part 1: A Call to Action: An Overview of the Priority Environmental Issues 
Affecting the Mobile Bay Estuary (PDF) (45 pp, 2.5MB) !ixirDiiiiaimer| ' 

• Part 2: The Path to Success: Preliminary Action Plans for Restoring and 
Maintaining the Mobile Bay Estuan/ (PDF) (92 pp, 1.9) IEXIT pisciaitTmn 

• Morrow Bay IEXIT Disclaimer] 

• Narragansett Bay 

• New Hampshire Estuaries [EXIT pisciaimeFl 

• Comprehensive Conservation and Management Plan (PDF) (534 pp, 7.9MB) 
\ [EXIT Pisciaimeri 

• implementation Review IEXIT pisciaimiFl 

m 

-|P^ <i New York-New Jersey Harbor * IEXIT DiscTajfrTeFI 

• PeCOniC Bay IEXIT pisciaimeri 

• Puget Sound * IEXIT pisciaî ^̂ iiTi 

• San Francisco Estuary * [EXJT pisciaimeFI 

• San Juan Bay. Puerto Rico IEXIT pisciaiî îiT! 

• Santa Monica Bay IEXIT pisciaimeri 

• Sarasota Bay (PDF) (244 pp, 41 MB) [ExTrpi^iin^^ 

- • Tampa Bay 

• Tillamook Bay [EXIT oisciiirneFI 

Can't find whot you wont? Try our; A-ZlndeX'?:;^ 

General Information & Resources En Espahol 

(S) 
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About the Program 

The Harbor Estuary Progrann (HEP) is a National Estuary Program authorized in 1987 
by the U.S. Environmental Protection Agency. The program is a multi-year effort to 
develop and implement a plan to protect, conserve, and restore the estuary. 
Participants in the program include representatives from local, state, and federal 
environmental agencies, scientists, citizens, business interests, environmentalists.^and 
others. 

The primary planning document produced by the program is the Comprehensive 
Conservation and Management Plan (CCMP), completed in March of 1996 and 
signed by the governors of New York and New Jersey the fall of 1997. 

Today, HEP is using its Action Plan (Click Here), completed in 2008, to guide its 
efforts and further refine its focus areas. 

The New York-New Jersey Harbor Estuary was designated an "Estuary of National 
Significance" in 1988 by the US Environmental Protection Agency, in response to a 
request by the two state Governors. The HEP was convened as a partnership of 
federal, state, and local governments; scientists; civic and environmental advocates; the 
fishing community; business and labor leaders; and educators (called the Management 
Conference). The mission of the Conference was to develop a plan to protect and 
restore the Estuary. In 1987, Congress also required the preparation ofa restoration 
plan for the New York Bight, the ocean area extending approximately 100 miles beyond 
Harbor waters. Because the Harbor and Bight are inextricably linked within the larger 
ecosystem, the two plans were joined. 
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About the Estuary 

About the 
Estuary: 
Home 

Introduction 

The New York-New Jersey Harbor Estuary includes the waters of New York Harbor and 
the tidally influenced portions of all rivers and streams that empty into the Harbor. Here 
are some maps to help you better visaulize our watershed: 

http://www.h^mrestuary.org/aboutestuary.htm 

The Bight is the ocean area extending 
approximately 100 miles offshore from the 
Sandy Hook-Rockaway Point Transect to 
the Continental Slope. Almost 240 miles of 
sandy shoreline, extending from Cape May, 
New Jersey, to Montauk Point, Long Island, 
form its landward border. There are several 
back bays that are located behind the 
barrier beaches outside the core area of 
the Harbor. Some of the larger back bays 
adjacent to the Bight are the Great South 
Bay, Shinnecock Bay, and Moriches Bay in 
New York, and Barnegat Bay, Great Bay, 

# 
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• 
Great Egg Harbor, and Little Egg Harbor in 

A -̂ p̂ o-a of ^ 

0 

The shaded area in the map to the 
right is considered the "core area" 
because it is generally the most 
degraded. - It extends from the 
tidal waters of the Hudson-Raritan 
Estuary from Piermont Marsh in 
New York State to an imaginary line 
(the Sandy Hook-Rockaway Point 
Transect) connecting Sandy Hook, 
New Jersey, and Rockaway Point, 
New York, at the mouth of the 
Harbor. This core area includes the 
bi-state waters of the Hudson 
River, Upper and Lower Bays, 
Arthur Kill, Kill van Kull, and 
Raritan Bay. In New York, the area 
includes the East and Harlem 
Rivers and Jamaica Bay, and in 
New Jersey it includes the 
Hackensack, Passaic, Raritan, 
Shrewsbury, Navesink, and 
Rahway Rivers, and Newark and 
Sandy Hook Bays. 
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(9 

Although the focus of the HEP management plan is on the 
Harbor and Bight, the drainage basin or watershed of the 
Estuary encompasses about 16,300 square miles, including 
much of eastern New York, northern New Jersey, and small 
parts of western Connecticut, Massachusetts, and 
Vermont. The quality of the Estuary's waters is affected not 
only by activities occurring directly in the Harbor and Bight 
but also by industrial, agricultural, land use, and other 
individual practices throughout this larger watershed. As 
rainwater moves over the land in the watershed, it carries 
with it many potential pollutants that eventually end up in 
the Estuary - oil dumped down storm drains, pesticides 
from farms, lawn fertilizers, oil and gasoline from highway 
runoff, sewage from failed septic tanks, and sediment from 
construction projects. 

New York/New Jersey Harbor Estuary Program • 290 Broadway, 24th Floor • New York, NY 10007-1866 
Phone: 212-637-3816 • Fax: 212-6^7-3889 • E-mail: info@harborestuary.org 

http://www.a^3restuary.org/aboutestuary.htm 
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THE STATE OF THE HARBOR AND BIGHT 

A RESOURCE WORTHY OF PROTECTION 

New York-New Jersey Harbor and the New York Bight 
(referred to throughout this document as the 
Harbor/Bight) are extraordinary in many ways - their 
abundant resources, their beauty, and their many 
competing uses. The Harbor/Bight abounds with 
diverse natural resources, yet it is the heart of the most 
densely populated region of the nation. It provides 
recreational opportunities including fishing, boating, and 
swimming to over 20 million residents, and yet it sup
ports a world class port for both passengers and cargo. 
It yields extensive commercial and recreational 

fisheries. It is also a repository for municipal and 
industrial effluents; for storm runoff from the vast 
metropolitan area, and for the disposal of dredged 
material. 

And why do people care about the Harbor/Bight? The 
answer is simple. Despite a legacy of eiiivironmental 
insults, the ecosystem is alive, and, in some areas, 
even teeming with marine life and valuable natural 
resources. 

Although we can never restore this extraordinary 
resource to a pristine condition, we can make a 
difference-each of us can. The goal confirmed by 
participants in the Harbor/Bight Estuary Program is to 
establish and maintain a healthy and productive 
ecosystem with full beneficial uses. To achieve this 
goal, each individual has an opportunity and an obliga
tion to contribute to the solutions. 

ENVIRONMENTAL PROBLEMS OF THE 

HARBOR/BIGHT 

It provides a livelihood for the local fishing community 
and citizens who work in the tourism industry. For 
others, the Harbor/Bight represents a great opportunity 
to enjoy open space, offering leisure time activities 
which are generally rare in an urban metropolis. 

For all these reasons and more, those who work and 
play here should consider it a resource worthy of 
protection. The New York-New Jersey Harbor Estuary 
Program is a testimony to the fact that people care 
about the Harbor/Bight. Elected officials have 
authorized the expenditure of millions of taxpayer 
dollars to better understand the problems of the ecosys
tem. Hundreds of people have participated in the Man
agement Conference for the past five years to develop 
a plan for its future. These citizens represent federal, 
state, and local governnient agencies, scientists, 
members of the commercial and recreational fishing 
community, public interest groups, environmental 
groups, and business and industry. 

Despite recent improvements in environmental 
conditions in the Harbor/Bight, significant problems 
remain. These problems include human use 
impairments such as fish consumption advisories and 
intermittent closures of bathing beaches, and 
ecosystem health and productivity impairments such as 
declines in fish and shellfish populations. These 
problems are caused, in significant part, by habitat loss 
and degradation, toxics, pathogens, floatables, and 
nutrients and organic enrichment. 

ENVIRONMENTAL SETTING FOR THE 

HARBOR/BIGHT ESTUARY PROGRAM 

What is an Estuary? 
An estuary is a semi-enclosed coastal body of water 
which connects with the open sea. It is a transition 
zone where salt water from the ocean mixes with fresh 
water from rivers and land. The amount of fresh water 
flowing into the estuary varies from season to season 
and from year to year. 

STATE OF THE HARBOR/BIGHT Q> 
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m This variation, coupled with the daily rise and fall of the 
tides and the consequent movement of salt water up-
and down-river, creates a unique environment. 
Estuaries are among the most productive of the Earth's 
systems; more than 80 percent of all fish and shellfish 
use estuaries as a primary habitat or as spawning or 
nursery grounds. Estuaries also provide feeding, 
nesting, breeding, and nursery areas for other diverse 
animal life. 

What is the Harbor Estuary Program? 
Congress recognized the significance of preserving and 
enhancing coastal environments with the establishment 
of the National Estuary Program in the 1987 
amendments to the Clean Water Act. The purpose of 
the National Estuary Program is to promote the devebp-
ment of comprehensive management plans for estuaries 
of national significance threatened by pollution, develop
ment, or overuse. At the request of the Governors of 
New York and New Jersey, the Harbor was accepted 
into the program in 1988. In 1987, Congress also 
required USEPA to prepare a restoration plan for the 
Bight. Because the Harbor and Bight are linked in so 
many ways, USEPA and the Management Conference 
agreed to make the Bight Restoration Plan a product of 
the Harbor Estuary Program (HEP). 

What is the Geographic Scope o f the 

Program? 
The New York-New Jersey Harbor Estuary encom
passes the waters of New York Harbor and the tidally 
influenced portions of all rivers and streams which emp
ty into the Harbor. There is a core area (defined by the 
shading on Figure 1) which includes the tidal waters of 
the Hudson-Raritan Estuary from Piermont Marsh in 
New York State to an imaginary line at the mouth of 
the Harbor which, connects Sandy Hook, New Jersey 
and Rockaway Point, New York. This imaginary line is 
known as the Harbor Transect. 

The core area includes the bi-state waters of the 
Hudson River, Upper and Lower Bay, Arthur Kill, Kill 
Van Kull, and Raritan Bay. In New York, it includes the 
East and Harlem Rivers and Jamaica 

Bay, and, in New Jersey, it includes the Hackensack, 
Passaic, Raritan, Shrewsbury, Navesink, and Rahway 
Rivers, and Newark and Sandy Hook Bays. 

The Bight (Figure 2) is the ocean area extending 
approximately 100 miles offshore from the Harbor 
Transect to the outer limits of the Continental Shelf. 
Almost 240 miles of sandy shoreline, stretching from 
Cape May, New Jersey to Montauk Point, Long Island 
form its landward border. There are several back bays 
which are located behind the barrier beaches outside the 
core area of the Harbor. Some of the larger back 

bays adjacent to the Bight are the Great South Bay, 
Shinnecock Bay, and Moriches Bay in New York, and 
Barnegat Bay, Great Bay, Great Egg Harbor, and Little 
Egg Harbor in New Jersey. 

What is the Value o f the Harbor/Bight? 
The Harbor/Bight is clearly an economic as well as an 
ecological asset. Billions of dollars are generated 
annually in the regional economy from boating, 
commercial and sport fishing, swimming, and 
beachgoing. The Port of New York and New Jersey is 
the largest port on the east coast of the United States 
and one of the largest ports in the world. Data from 
the Port Authority of New York and New Jersey 
indicate that 38 million long tons of bulk and general 
cargo, valued at approximately $54.7 billion, were 
shipped through the Port of New York and New Jersey 
in 1992. The regional economy also benefits from 
other uses of the Harbor/Bight, including ferry transpor
tation, which is expanding, and sightseeing. 

While it is fairly easy to quantity the economic value of 
the Harbor/Bight, there are numerous other values 
related to ecology and aesthetics which are much more 
difficult to price. What is the worth of a salt or 
freshwater wetland or a barrier beach as a habitat for a 
variety of plants and mammals, birds and reptiles, -
some of which are threatened or endangered? What is 
the value of the personal sense of well-being that 
comes from an afternoon of boating or fishing? 

# 

2 
2 (JD STATE OF THE HARBOR/BIGHT 



• 

THIS PAGE 
INTENTIONALLY BLANK ^ 



• 

im REFERENCE 14 



" 

WESTON SOLUTIONS, INC. 
SITE ASSESSMENT TEAM 2 

PROJECT NOTE 

TO: Raritan Bay Slag File 
FROM: Dennis J. Foerter, CHMM 
DATE: 14 October 2008 

w 

SUBJECT: Sensitive Environments 

Attached is an excerpt obtained from Environmental Statutes, published by Goveriiment Institutes, 
Inc., 1990), which describes the requirements of Section 305(a) of the Clean Water Act (pages 2-5 of 
this project note). This section (33 USCA 1315) states that states are required to identify those 
navigable waters, the quality of which is adequate to provide for the protection and propagation of a 
balanced population of shellfish, fish, and wildlife and allow recreational activities in and on the 
water. Similar verbiage in Title 33, Chapter 26, Section 1315 - State Reports on water quality, 
accessed on http://cvberregs.com on October 14, 2008 (pages 6-7 of this project note). 

In N.J.A.C. 7:9B (Surface Water Quality Standards, last amended June 16, 2008), classifies the 
entire Raritan Bay as an FW2-NT/SE1 surface water (see attached Surface Water Quality 
Standards; pages 8-13 of this project note). These classifications indicate that designated uses 
include the maintenance, migration, and propagation of natural and established biota. Therefore, 
the Raritan Bay is considered a sensitive environment under Section 305(a)'of the Clean Water 
Act. 

Signature/Date 

w 
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Clean Air Act 

Clean Water Act 

Federal Insecticide, Fiingicide and Rodenticide Act 

Marine Protection, Research, and Sanctuaries Act 

National Environmental Policy Act 

Noise Control Act 

Occupational Safety and Health Act 

Resovirce Conservation and Recovery Act 

• Hazardous and Solid Waste Amendments of 1984 

Safe Drinking Water Act 

Superfund 

• Superfund Amendments and Reauthorization Act 

• Emergency Planning and Community Right-to-Know 

• Radon Gas and Indoor Air Quality Research Act 

Toxic Substances Control Act 
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PUBLISHER'S NOTE 

This book is designed to provide accurate and authorita
tive Information on the subject matter. It is sold with the 
understanding that the publisher is not engaged in 
rendering legal, accounting or other professional services. 
If legal advice or other expert assistance Is needed, the 
services of a competent professional should be sought. 
(From the Declaration of Principles adopted Jointly by a 
committee of the American Bar Association and a 
committee of publishers.) 

DISCLAIMER 

Some of the statutes have been revised regularly with the 
result that there is considerable confusion as to what Is 
officially contained in these statutes at any one time. 
Also, amendments are contemplated to some of these 
statutes, so the reader should use care in relying on what Is 
the actual statute at any point m time. 

February 1990 
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ENVIRONMENTAL STATUTES 

than 3 years after the date of the establishment of such 
strategy. ii 
(2) Approval or Disapproval.—Not later than 120 days after the 

last day of the 2-year period referred to in paragraph (1), the 
Administrator shall approve or disapprove the control strategies-
submitted under paragraph (1) by any State. 

(3) Administrator's Action.—If a State fails to submit control 
strategies in accordance with paragraph (1) or the Administratopi 
does not approve the control strategies submitted by such State in; 
accordance with paragraph (1), then, not later than 1 year after the 
last day of the period referred to in paragraph (2), the Adminis^ 
trator, in cooperation with such State and after notice and oppor^ 
tunity for public comment, shall implement the requirements of-
paragraph (1) in such State. In the implementation of such require
ments, the Administrator shall, at a minimum, consider for listing 
under this subsection any navigable waters for which any person 
submits a petition to the Administrator for listing not later than 
120 days after such last day. 
(m) Schedule for Review of Guidelines.— 

(1) Publication.—Within 12 months aitec the date of the enact
ment of the Water Quality Act of 1987, and biennially thereafter, 
the Administrator shall publish in the Federal Register a plan 
which shall— 

(A) establish a schedule for the annual review and revision 
of promulgated effluent guidelines, in accordance with subsec
tion (b) of this section; 

(B) identify categories of sources discharging toxic or non-
conventional pollutants for which guidelines under subsection 
(b)(2) of this section and 

section 306 have not previously been published; and 
(C) establish a schedule for promulgation of effluent guides 

lines for categories identified in subparagraph (B), under which 
promulgation of such guidelines shall be no later than 4 years 
after such date of enactment for categories identified in the 
first published plan or 3 years after the publication of the plan 
for categories identified in later published plans. 
(2) Public Review.—The Administrator shall provide for public 

review and comment on the plan prior to final publication. 

WATER QUAUTY INVENTORY 
33 USCA 1315 

Sec. 305. (a) The Administrator, in cooperation with the States and 
with the assistance of appropriate Federal agencies, shall prepare a 
report to be submitted to the Congress on or before January 1, 1974, 
which shall— 

(1) describe the specific quality, during 1973, with appropriate 
supplemental descriptions as shall be required to taken into 
account seasonal, tidal, and other variations, of aU navigable 
waters and the waters of the contiguous zone; 
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(2) include an inventory of all point sources of discharge (based 
on a qualitative and quantitative analysis of discharges) of pollut
ants, into all navigable waters and the waters of the contiguous 
zone; and 

(3) identify specifically those navigable waters, the quality of 
which— 

(A) is adequate to provide for the protection and propaga
tion of a balanced population of shellfish, fish, and wildlife and 
allow recreational activities in and on the water; 

(B) can reasonably be expected to attain such level by 1977 
or 1983; and 

(C) can reasonably be expected to attain such level by any 
later date. 

(bXl) Each State shall prepare and submit to the Administrator by 
AprU 1, 1975, 
and shall bring up to date by April 1, 1976, and biennially thereafter, 
a report which shall include— 

(A) a description of the water quality of all navigable 
waters in such State during the preceding year, with appro
priate supplemental descriptions as shall be required to take 
into account seasonal, tidal, and other variations, correlated 
with the quality of water required by the objective of this Act 
(as identified by the Administrator pursuant to criteria pub
lished under section 304(a) of this Act) and the water quality 
described in subparagraph (B) of this paragraph; 

(B) an analysis of the extent to which aU navigable waters 
of such State provide for the protection and propagation of a 
balanced population of shellfish, fish, and wildlife, and allow 
recreational activities in and on the water; 

(C) an analysis of the extent to which the elimination of 
the discharge of pollutants and a level of water quality which 
provides for the protection and propagation of a balanced 
population of shellfish, fish, and wildlife and allows recrea
tional activities in and on the water, have been or wiU be 
achieved by the requirements of this Act, together with 
recommendations as to additional action necessary to achieve 
such objectives and for what waters such additional action is 
necessary; 

(D) an estimate of (i) the environmental impact, (ii) the 
economic and social costs necessary to achieve the objective 
of this Act in such State, (iii) the economic and social benefits 
of such achievement, and (iv) an estimate of the date of such 
achievement; and 

(E) a description of the nature and extent of nonpoint 
sources of pollutants, euid recommendations as to the programs 
which must be undertaken to control each category of such 
sources, including an estimate of the costs of implementing 
such programs. 
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Title 33, CHAPTER 26, Section 1315 - State reports on water quality 

[Send to printer | Save to computer] 

% §1315. State reports on water quality 

(a) Omitted (b)(1) Each State shall prepare and submit to the Administrator by April 1, 1975, and shall bring up to 
date by April 1, 1976, and biennially thereafter, a report which shall include -

(A) a description of the water quality of all navigable waters in such State during the preceding year, with 
appropriate supplemental descriptions as shall be required to take into account seasonal, tidal, and other 
variations, correlated with the quality of water required by the objective of this chapter (as identified by the 
Administrator pursuant to criteria published under section 1314(a) of this title) and the water quality described 
in subparagraph (B) of this paragraph; 

(B) an analysis of the extent to which all navigable waters of such State provide for the protection and 
propagation of a balanced population of shellfish, fish, and wildlife, and allow recreational activities in and on 
the water; 

(C) an analysis of the extent to which the elimination of the discharge of pollutants and a level of water quality 
which provides for the protection and propagation of a balanced population of shellfish, fish, and wildlife and 
allows recreational activities in and on the water, have been or will be achieved by the requirements of this 
chapter, together with recommendations as to additional action necessary to achieve such objectives and for 
what waters such additional action is necessary; 

(D) an estimate of (i) the environmental impact, (ii) the economic and social costs necessary to achieve the 
objective of this chapter in such State, (iii) the economic and social benefits of such achievement, and (iv) an 
estimate of the date of such achievement; and N a f t ^ 

(E) a description of the nature and extent of nonpoint sources of pollutants, and reconmiendations as to the 
programs which must be undertaken to control each category of such sources, including an estimate of the costs 
of implementing such programs. 

(2) The Administrator shall transmit such State reports, together with an analysis thereof, to Congress on or before 
October 1, 1975, and October 1, 1976, and biennially thereafter. 

SOURCE 

(June 30, 1948, ch. 758, title III, Sec. 305, as added Pub. L. 92- 500, Sec. 2, Oct. 18,1972, 86 Stat. 853; amended 
Pub. L. 95-217, Sec. 52, Dec. 27,1977, 91 Stat. 1589.) 

CODIFICATION 

Subsec. (a) authorized the Administrator, in cooperation with the States and Federal agencies, to prepare a report 
describing the specific quality, during 1973, of all navigable waters and waters of the contiguous zone, including an 
inventory of all point sources of discharge of pollutants into these waters, and identifying those navigable waters 
capable of supporting fish and wildlife populations and allowing recreational activities, those which could reasonably 
be expected to attain this level by 1977 or 1983, and those which could attain this level sooner, and submit this report 
to Congress on or before Jan. 1, 1974. 

AMENDMENTS ( ^ 3 " ^ 

1977 - Subsec. (b)(1). Pub. L. 95-217, Sec. 52(1), substituted "April 1, 1975, and shall bring up to date by April 1, 

htfn-//rvhfirrep.s.cnm/cPi-exe/cna?e.dll?ne=cutnbdrx&rD=d:%5Cwebcontent%5Conlined2%5Cindx%5C... 10/14/2008 
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1976, and biennially thereafter" for "January 1, 1975, and shall bring up to date each year thereafter" in provisions 
preceding subpar. (A). 

bsec. (b)(2). Pub. L. 95-217, Sec. 52(2), substituted "on or before October 1, 1975, and October 1, 1976, and 
nnially thereafter" for "on or before October 1,J975, and annually thereafter". 

License terms • Privacy policy 
Click here for copyright © information. 
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THIS IS A COURTESY COPY OF THIS RULE. ALL OF THE DEPARTMENT'S RULES 
ARE COMPILED IN TITLE 7 OF THE NEW JERSEY ADMINISTRATIVE CODE. 

N.J .A.C. 7:9B 

Surface Water Quality Standards 
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"FWl" means those fresh waters, as designated in N.J.A.C. 7:9B-1.15(h) Table 6, that are to be 
maintained in their natural state of quality (set aside for posterity) and not subjected to any man-
made wastewater discharges or increases in mnoff from anthropogenic activities. These waters 
are set aside for posterity because of their clarity, color, scenic setting, other characteristic of 
aesthetic value, unique ecological significance, exceptional recreational significance, exceptional 
water supply significance, or exceptional fisheries resource(s). 

"FW2" means the general surface water classification applied to those fresh waters that are not 
designated as FWl or Pinelands Waters. 

"Groundwater" means that portion of water beneath the land surface that is within the zone of 
saturation (below the water table) where pore spaces are filled with water. 

"Heat dissipation area" means a mixing zone, as may be designated by the Department, into 
which thermal effluents may be discharged for the purpose of mixing, dispersing, or dissipating 
such effluents without creating nuisances, hazardous conditions, or violating the provisions of 
this chapter, the Surface Water Quality Standards. 

HUC 14" or "hydrologic unit code 14" means an area within which water drains to a particular 
receiving surface water body, also known as a subwatershed, which is identified by a 14 digit 
hydrologic unit boundary designation, delineated within New Jersey by the United States 
Geological Survey. 

"Important species" means species that are commercially valuable (for example, within the top 
10 species landed, by dollar value); recreationally valuable; threatened or endangered; critical to 
the organization and/or maintenance of the ecosystem; or other species necessary in the food 
web for the well-being of the species identified in this definition. 

"Industrial water supply" means water used for processing or cooling. 

"Intermittent stream" means a stream with a MA7CD10 flow of less than one-tenth (0.1) cubic 
foot per second. 

"Lake, pond, or reservoir" means any impoundment, whether naturally occurring or created in 
whole or in part by the building of stmctures for the retention of surface water, excluding 
sedimentation control and stormwater retention/detention basins and ponds designed for 
treatment of wastewater. Lakes,̂  ponds, and reservoirs are characterized by a long term or 
permanent downgradient restriction of surface water flow from the impoundment and areas of 
quiescent water within the body of the impoundment. Lakes, ponds, and reservoirs are 
frequently characterized by greater water depths within the impoundment than either the 
upgradient or downgradient surface water flow and by shallow water lateral edges containing 
emergent or submerged plant species. For regulatory purposes, the upgradient boundary of a 
lake, pond, impoundment, or reservoir shall be considered to be the point at which areas of 
greater depth and relatively quiescent water can be differentiated from the upgradient surface 
water input into the impoundment under average flow conditions. 
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medical wastes, radioactive substance (except those regulated under the Atomic Energy Act of 
1954, as amended (42 U.S.C. § 2011 et. seq.)), thermal waste, wrecked or discarded equipment, 
rock, sand, cellar dirt and industrial, municipal, agricultural and construction waste or mnoff or 
other residue discharged directly or indirectly to the land, ground waters or surface waters of the 
State, or to a domestic treatment works as defined at N.J.A.C. 7:14A-1.2. "Pollutant" includes 
both hazardous and nonhazardous pollutants. 

"Potable surface water intake" means any structure or apparatus used to withdraw surface waters 
directly or indirectly that is conveyed ;to a potable treatment plant or is used for other potable 
purposes. 

"Primary contact recreation" means water related recreational activities that involve significant 
ingestion risks and includes, but is not limited to, wading, swimming, diving, surfing, and water 
skiing. 

"Public hearing" means a legislative type hearing before a representative or representatives of 
the Department providing the opportimity for public comment, but does not include cross-
examination. 

"Regulatory mixing zones" means areas of surface waters established pursuant to this chapter for 
the purpose of initial mixing, dispersion, or dissipation of wastewater effluent at or near the 
discharge point. Regulatory mixing zones may be established for applicable criteria. 

"River mile" or "R.M." means the distance, measured in statute miles, between two locations on 
a stream, with the first location designated as mile zero. For example, mile zero for the 
Delaware River is located at the intersection of the center line of the navigation channel and a 
line between the Cape May Light, New Jersey, and the tip of Cape Henlopen, Delaware. 

"Saline waters" means waters having salinities generally greater than 3.5 parts per thousand at 
mean high tide. 

"SC" means the general surface water classification applied to coastal saline waters. 

"SE" means the general surface water classification applied to saline waters of estuaries. 

"Secondary contact recreation" means recreational activities where the probability of water 
ingestion is minimal and includes, but is not limited to, boating and fishing. 

"Shellfish" means those mollusks commonly known as clams, oysters, or mussels. 

"Shellfish waters" means waters classified as Approved, Seasonally Approved, Special 
Restricted, Seasonally Special Restricted or Condemned that support or possess the potential to 
support shellfish which are within the Coastal Area Facility Review Act (C.A.F.R.A.) zone as 
delineated in 1973, (excluding: 1 - The Cohansey River upstream of Brown's Run; 2 - The 
Maurice River upstream of Route 548; 3 - The Great Egg Harbor River upstream of Powell 
Creek; 4 - The Tuckahoe River upstream of Route 50; 5 - The Mullica River upstream of the 
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2. Maintenance, migration and propagation of the natural and established biota 
indigenous to this unique ecological system; 

3. Public potable water supply after conventional filtration treatment (a series of 
processes including filtration, flocculation, coagulation, and sedimentation, 
resulting in substantial particulate removal but no consistent removal of chemical 
constituents) and disinfection; 

4. Primary and secondary contact recreation; and 

5. Any other reasonable uses. 

(c) In all FW2 waters the designated uses are: 

1. Maintenance, migration and propagation of the natural and established biota; 

2. Primary and secondary contact recreation; 

3. Industrial and agricultural water supply; s 

4. Public potable water supply after conventional filtration treatment (a series of 
processes including filtration, flocculation, coagulation, and sedimentation, 
resulting in substantial particulate removal but no consistent removal of chemical 
constituents) and disinfection; and 

5. Any other reasonable uses. 

(d) In all SEl waters the designated uses are: 

1. Shellfish harvesting in accordance with N.J.A.C. 7:12; 

2. Maintenance, migration and propagation of the natural and established biota; 

3. Primary and secondary contact recreation; and 

4. Any other reasonable uses. 

(e) In all SE2 waters the designated uses are: 

1. Maintenance, migration and propagation of the natural and established biota; 

2. Migrationof diadromous fish; 

3. Maintenance of wildlife; 

4. Secondary contact recreation; and 

5. Any other reasonable uses. 

(f) In all SE3 waters the designated uses are: 

1. Secondary contact recreation; 
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i. "FWl" means those fresh waters, as designated in N.J.A.C. 7:9B-1.15(h) Table 6, 
and as defined at N.J.A.C. 7:9B-1.4. , 

ii. "FW2-TP" means FW2 trout production. 
iii. "FW2-TM" means FW2 trout maintenance. 
iv/'FW2-NT" means FW2 non trout. 
V. "PL" means Pinelands Waters. 
vi. "SEl" means saline estuarine waters whose designated uses are listed in N.J.A.C. 

7:9B-1.12(d). 
vii."SE2" means saline esmarine waters whose designated uses are listed in N.J.A.C. 

7:9B-1.12(e). 
viii."SE3" means saline estuarine waters whose designated uses are listed in N.J.A.C. 

7:9B-1.12(f). 
ix. "SC" means the general surface water classification applied to saline coastal waters. 
X. FW2-NT/SE1 (or a similar designation that combines two classifications) means a 

waterway in which there may be a salt water/fresh water interface. The exact point 
of demarcation between the fresh and saline waters must be determined by sahnity 
measurements and is that point where the salinity reaches 3.5 parts per thousand at 
mean high tide. The stream is classified as FW2-NT in the fresh portions (salinity 
less than or equal to 3.5 parts per thousand at mean high tide) and SEl in the saline 
portions. 

7. The following water quality designations are used in Tables 1 through 5 in (c) through 
(g), respectively, below: 

i. "(Cl)" means Category One waters; 
ii. "(tp)" indicates trout production in waters which are classified as FWl. This is for 

information only and does not affect the water quality criteria for those waters; 
iii. "(tm)" indicates trout maintenance in waters which are classified as PL or FWl. For 

FWl waters this is for information only and does not affect the water quality criteria 
for those waters. 

% 

% 



FW2-TM(C1) 
FW2-NT/SE1 

FW2-TP(C1) 
FW2-TM 

FW2-NT 
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RAMINESSIN (HOP) BROOK (Holmdel) - Entire length, 
including all tributaries 

RARITAN BAY - Entire drainage 
RARITAN RIVER 
NORTH BRANCH (Also see INDIA BROOK) 

(Pleasant Valley) - Source to, but not including, Ravine 
Lake 

(Far Hills) - Ravine Lake dam to Rt. 512 bridge 
(Bedminister) - Rt. 512 bridge to confluence with South 

Branch, Raritan River 
SOUTH BRANCH RARITAN RIVER 

(Mt. Olive) - Source to the dam that is 390 feet upstream of 
the Flanders-Drakestown Road bridge and the two 
tributaries which originate north and east of the 
Budd Lake Airfield 

(Mt. Olive) - Dam to confluence with Turkey Brook 
(Middle Valley) - Confluence with Turkey Brook to Rt. 

512 bridge 
(Califon) - Rt. 512 bridge to downstream end of Packers 

Island, except segment described separately, below 
(Ken Lockwood Gorge) - River and tributaries within Ken 

Lockwood Gorge Wildlife Management Area 
(Neshanic Sta.) - Downstream end of Packers Island to 

confluence with North Branch, Raritan River 
TRIBUTARIES, SOUTH BRANCH RARITAN RIVER 

(Long Valley) - Entire length 
(High Bridge) - Entire length 
(S. of Hoffmans) - Entire length 
(S. of Schooley's Mt.) - Entire length 

MAIN STEM RARITAN RIVER 
(Bound Brook) - From confluence of North and South 

Branches to Landing Lane bridge in New 
Bmnswick and all freshwater tributaries 
downstream of Landing Lane bridge. 

(Sayreville) - Landing Lane bridge to Raritan Bay and all 
saline water tributaries 

RINEHART BROOK (Hacklebamey) - Entire length 
ROCK BROOK (Montgomery) - Entire length 
ROCKAWAY CREEK 
NORTH BRANCH 

(Mountainville) - Source to Rt. 523 bridge 
(Whitehouse) - Rt. 523 bridge to confluence with South 

Branch 
SOUTH BRANCH 

(Clinton) - Headwaters to Readington Township boundary 
including all tributaries FW2-TP(C1) 

FW2-NT(C1) 
FW2-TM(C1) 

FW2-TP(C1) 

FW2-TM 

FW2-TM(C1) 

FW2-NT 

FW2-TP(C1) 
FW2-TM 
FW2-TP(C1) 
FW2-TP(C1) 

FW2-NT 

SEl 
FW2-TP(C1) 
FW2-NT 

FW2-TP(C1) 

FW2-TM 

® 
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M 'Ma, 

To: Raritan Bay Slag File Date: October 14, 2008 Time: 1400 Page: 1 of 1 

W.O. No.: 20405.012.013.0523.00 

Between: Dennis Foerter, Region 2 SAT 
And: Fred Mumford, NJDEP Publicly Funded Site Remediation Element (609) 984-3074 

Subject: NJDEP 2007 Soil Sampling Events at Raritan Bay Slag 

Mr. Mumford is the Superfund Coordinator in the Publicly Funded Site Remediation Element of 
the New Jersey Department of Environmental Protection (NJDEP). He stated that the samples 
collected by NJDEP in May 2007 and June 2007 were collected from soil and sediment. The 
sample locations were biased to areas immediately adjacent to waste materials associated with the 
Laurence Harbor Seawall. 

Mr. Mumford described the waste material associated with the Laurence Harbor seawall as 
consisting of various materials including large pieces of rust-colored slag. Other waste (i.e., slag) 
materials associated with the low-yield metallic waste from blast furnace and blast furnace mbble 
included finer grained "nuggets" as well as battery casing fragments of various sizes. Mr. 
Mumford spoke with the NJDEP sampling team and they stated that it is possible that some of the 
finer waste materials comprising the Laurence Harbor Seawall may have been included in the soil 
samples collected in May and June 2007. 

Signature_ ft) 

Dennis J. Foerter 
u 1>I. 
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WESTON SOLUTIONS, INC. 
SITE ASSESSMENT TEAM 2 

PROJECT NOTE 

TO: Raritan Bay Slag File 
FROM: Dennis J. Foerter, CHMM 
DATE: 12 January 2009 

SUBJECT: EPA Investigation conducted in September 2008 

Interviewed Dan Gaughan of Weston Solutions, Inc. (Weston). Dan was the project manager for 
the soil, sediment and surface water sampling portions of EPA's sampling event conducted at the 
Raritan Bay Slag site in September 2008. During the interview, Dan stated the following: 

w 

• The investigation was overseen by Nick Magriples, On-Scene Coordinator for the U.S. 
Environmental Protection Agency (EPA). 

• During the September 2008 EPA investigation, surface and subsurface soil, surface water 
and sediment samples were collected in the area of the Laurence Harbor seawall and the 
western jetty of the Cheesequake Creek Inlet. In addition to sampling activities 
conducted by Weston, waste samples were collected from the slag which forms portions 
of the Laurence Harbor seawall and the western jetty of the Cheesequake Creek Inlet. 
The waste samples were collected by the EPA Environmental Response Team (ERT). 
Analytical data for samples collected ERT during this investigation have not been 
received to date. 

• During field activities, Dan observed that several portions of the Laurence Harbor seawall 
were observed to consist of slag. In addition, the top portion of the western jetty of the 
Cheesequake Creek Inlet was observed to consist of slag. Battery casing fragments were 
also noted in both areas. During field activities, Dan observed that Raritan Bay did come 
in contact with the slag materials in both locations during high tide. 

• Dan stated that during the collection of soil samples directly from the Laurence Harbor 
Seawall and the western jetty of the Cheesequake Inlet, it is likely that the finer 
waste/slag materials comprising the Laurence Harbor Seawall and the jetty were included 
in the samples. 

• Dan stated that there are no containment features associated with the Laurence Harbor 
Seawall or the western jetty of the Cheesequake Creek Inlet. Neither of these sources has 
a maintained engineered cover, a liner or a run-on control system and runoff management 
system. In addition, there were no features present to suggest that containment at each of 



the sources (i.e., Laurence Harbor Seawall or western jetty of the Cheesequake Creek 
Inlet) is designed, constructed, operated, and maintained to prevent a washout of 
hazardous substances by flood. 

• The Raritan Bay in the immediate vicinity of the Laurence Harbor seawall and the 
western jetty of the Cheesequake Creek Inlet is used for recreational purposes. People 
were observed to be fishing from the Raritan Bay directly off of the Laurence Harbor 
seawall and the western jetty of the Cheesequake Creek Inlet. In addition, swimming 
activities were observed in the Raritan Bay in the beach areas of the Old Bridge 
Waterfront Park. 

• There may be areas of the southern shoreline of Raritan Bay where the seawall consists of 
slag similar to materials observed on the Laurence Harbor seawall. These areas are 
located along the Raritan Bay's southern shoreline located west of Cheesequake Creek. 
EPA was unable to evaluate these areas due to access issues and the fact the NJ Transit 
rail lines are located along these areas. 

• Maps outlining the sample locations and lead concentrations are attached to this project 
note. Figure 2 presents lead concentrations detected in sediment and soil samples 
collected in the vicinity of the western jetty Of the Cheesequake Creek Inlet (i.e., Figure 
2). Figure 3 presents lead concentrations detected in the vicinity of the Laurence Harbor 
Seawall (i.e., source 1) 

9 

Signature/Date 1^-<!L—/ jr^e^A^ t ( i z , l h ' 







# 

REFERENCE 17 



SITE NAME: 

EPAI.D.NO.: 

SAMPLING DATES: 

SAMPLING TRIP REPORT 

Raritan Bay Slag Site 
DCN No.: RST 2 - 02 - F - 0708 
W.O. No.: 20401.032.010.2064 
Case No.: 37836 

NJN000206276 

September 10,2008 through September 16,2008 
(excluding September 13 and 14) 

1. Site Location: Refer to Figure 1 

2. Sample Locations: Refer to Figure 2 

3. Sample Descriptions: Refer to Table 1 

4. Laboratory Receiving Samples: 

Aneilvsis 

Target Analyte List (TAL) metals 
and dissolved metals 
(excluding mercury, including tin), 
and Toxicity Characteristic 
Leaching Procedure (TCLP) metals 

Grain-size distribution 

Sample Dispatch Data: 

Name and Address of Laboratorv 

Bonner Analytical Testing Company 
2703 Oak Grove Road 
Hattiesburg, MS 39402 

Test America Laboratories 
30 Community Drive, Suite 11 
South Burlington, VT 05403 

Twelve aqueous samples for low concentration TAL metals analysis, 12 aqueous samples for low 
concentration dissolved TAL metals analysis, and 23 soil/sediment samples for low concentration 
TAL metals analysis were shipped to Bonner Analytical Testing Company (Bonner Analytical) on 
9/10/2008 at 1730 hours via Federal Express Airbill No. 8541 0029 6945. Thirteen sediment 
samples for grain-size distribution analysis were shipped to Test America Laboratories (Test 
America) on 9/10/2008 at 1730 hours via Federal Express Airbill No. 8541 0029 6577. 

Four aqueous samples for low concentration TAL metals analysis, three aqueous samples for low 
concentration dissolved TAL metal analysis, 57 soil/sediment samples for low concentration TAL 
metals analysis, and 13 soil samples for medium concentration TAL metals analysis (six of which 
also included TCLP metals analysis) were shipped to Bonner Analytical on 9/11/2008 at 1730 hours 
via Federal Express Airbill No. 8541 0029 6912. Twelve sediment samples for grain-size 

(D 



distribution analysis were shipped to Test America on 9/11/2008 at 1730 hours via Federal Express 
Airbill No. 8541 0029 6923. • 

Sixty-five soil/sediment samples for low concentration TAL metals analysis were shipped to Bonner 
Analytical on 9/12/2008 at 1630 hours viaFederal Express Airbill No. 8541 0029 6901. Thirty-four 
sediment samples for grain-size distribution analysis were shipped to Test America on 9/12/2008 at 
1630 hours via Federal Express Airbill No. 8541 0029 6897. 

Ten aqueous samples for low concentration TAL metals analysis, nine aqueous samples for low 
concentration dissolved TAL metals analysis, and 13 soil/sediment samples for low concentration 
TAL metals analysis, and seven soil samples for mediimi concentration TAL metals analysis (five of 
which also included TCLP metals analysis) were shipped to Bonner Analytical on 9/15/2008 at 1730 
hours via Federal Express Airbill No. 8541 0029 6522. Nine sediment samples for grain-size 
distribution analysis were shipped to Test America on 9/15/2008 at 1730 hours via Federal Express 
Airbill No. 85410029 6533. v 

One aqueous sample for low concentration TAL metals analysis and 11 soil/sediment samples for 
low concentration TAL metals analysis were shipped to Bonner Analytical on 9/16/2008 at 1645 
hours via Federal Express Airbill No. 8541 0029 6496. Eleven sediment samples for grain-size 
distribution analysis were shipped to Test America on 9/16/2008 at 1645 hours via Federal Express 
Airbill No. 85410029 6441. 

6. On-Site Personnel: 

Name 
Dan Gaughan 

Scott Snyder 
Kelli Lucarino 

Julissa Morales 
Matt Foster 
Kristen Sharp 
Nick Magriples 

Company 
WESTON 

WESTON 
WESTON 

WESTON 
WESTON 
WESTON 
EPA 

Duties on Site 
Project Manager, Site Health and Safety Officer, 
Sampler 
Sample Management Officer (SMO) 
Sampler, Global Positioning System (GPS) Data 
Collection 
Sampler, GPS Data Collection 
Sampler 
Sampler 
EPA Oversight 

7. Additional Comments: 

From September 10 through September 16, 2008, Weston Solutions, Inc. (WESTON®) personnel 
collected surface soil, sediment, and surface water samples, from the Raritan Bay Slag Site to 
determine the priority for further action under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA). A total of 105 surface soil samples (including six 
environmental duplicate samples), 84 sediment samples (including four environmental duplicate 
samples), and 48 surface water samples (including four environmental duplicate samples) were 
collected from the site and a nearby background location. 

All surface soil samples were collected at depth of 0 to 2 inches. Soil samples collected in areas 
adjacent to the slag were proposed to be collected at additional depth intervals of 6 to 12 inches and 
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12 to 18 inches. However, obstructions such as slag and rock were encountered dtiring collection of 
the samples at depth. Therefore, of the 11 proposed samples at each depth, only six samples were 
collected firom the 6 to 12 inch interval and only three samples were collected at the 12 to 18 inch 
interval. Surface soil samples were collected using a dedicated plastic scoop to scrape away surficial 
organic material (grass, leaves, etc.) and to remove the top layer of vegetation/soil/fill material. Soil 
samples collected at a depth of 6 to 18 inches were obtained using decontaminated, stainless-steel 
augers and dedicated, disposable plastic scoops: The soil sample was obtained by augering soil fiom 
the location of the previously collected 0 to 2 inch sample to the required depth below the surface. 
Once the soil fi-om the appropriate depth was obtained, it was transferred into a dedicated plastic 
container using the dedicated plastic scoop and homogenized. The homogenized soil was then 
transferred into the required sample containers using the dedicated plastic scoop. All remaining soil, 
not used for laboratory analysis, was discarded at the sampling location. 

Sediment samples were collected at a depth of 0 to 3 inches. Sediment samples were collected using 
a dedicated, disposable plastic scoop, allowing any excess surface water to drain fi'om the sampling 
device. A petite ponar dredge was used to collect sediment samples fi'om locations under several 
feet of water adjacent to the Cheesequake Creek inlet western jetty. The petite ponar dredge was 
decontaminated prior to each sample location. After collection, the sediment was transferred into a 
dedicated plastic container using the dedicated plastic scoop and homogenized. The homogenized 
sediment was then transferred into the required sample containers using the dedicated plastic scoop. 
All remaining sediment, not used for laboratory analysis, was discarded at the sampling location. 

Surface water samples were collected moving in an upstream direction when appropriate, and 
collected prior to sediment samples if co-located. In a deviation firom the Sampling and Quality 
Assurance Project Plan (SAQAPP), surface water sample RBS-SW17 was collected prior to and 
upstream of sample RBS-SWl 8. WESTON began collection of the samples at a location midway 
between the footbridge over Margaret's Creek and Raritan Bay arid planned to collect an upgradient 
sample near the footbridge. The EPA On-Scene Coordinator directed WESTON to collect the 
second sample at the intersection of Margaret's Creek and Raritan Bay. Surface water samples were 
collected directly into the sample container by partially submerging the sample bottle and collecting 
the sample. Three rinsate blanks (two for plastic scoop, plastic container, and decontaminated 
stdnless-steel augers and one for the petite ponar dredge) were collected for quality assurance/quality 
control (QA/QC) purposes. Surface water sample numbers containing a 'D' indicates that the 
samples were analyzed for Dissolved Metals. 

All sample locations were recorded electronically using GPS technology. Post-processing 
differential correction of the GPS data was conducted in accordance with the EPA Region 2 GPS 
Standard Operating Procedures (SOP). The processed GPS data were then transferred to the Sample 
Location Map (Figure 2) using Geographic Information Systems (GIS). 

All samples were collected as part of the Integrated Assessment (IA) evaluation conducted on site. 
Samples collected by WESTON were designated for analysis of TAL metals (including tin) (soil, 
sediment, and surface water), dissolved metals (surface water), and TCLP metals (select surface soil 
samples) through the EPA Contract Laboratory Program (CLP). Sediment samples were sent for 
grain size distribution analysis through a non-CLP laboratory. Inorganic Traffic Reports and non-
CLP chains of custody are presented in Attachment 1. 
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8. Report Prepared by: y ^ ^ J / j U U - / ^ ^ ^ ^ 2 ^ ^ ^ t e : / ^ / / j / V 
julissa Morales / ' 

9. Report Approved bv: Wf'J^^C^^t^^tyCxr Date: / ^ / / i / ^ ^ 
W. S. ButterfieldfCHMM 
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TABLE 1 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVILLE, NEW JERSEY 

SAMPLE 
NUMBER 
RBS-SOIA 

RBS-SOIB 

RBS-S02A 
RBS-S02B 
RBS-S03A 
RBS-S04A 
RBS-S04B 
RBS-S05A 
RBS-S06A 
RBS-S07A 
RBS-S07B 
RBS-S07C 
RBS-S09A 

RBS-S09B 

RBS-S09C 

i 
W RBS-SIOA 

RBS-SIOB 

RBS-SIOC 

RBS-Sll 

RBS-S12 

RBS-S13 

RBS-S14 

RBS-S15 

RBS-S16 

RBS-S17 

RBS-S18 

RBS-S19 

RBS-S20 

W RBS-S21 

ORGANIC 
CLP NO. 
MB52W5 

MB52W6 

MB52W8 
MB52W9 
MB52X1 
MB52X4 
MB52X5 
MB52X7 
MB52Y0 
MB52Y1 
MB52Y2 
MB52Y3 
MB52Y7 

MB52Y8 

MB52Y9 

MB52Z0 

MB52Z1 

MB52Z2 

MB52Z3 

MB52Z4 

MB52Z5 

MB52Z6 

MB52Z7 

MB52Z8 

MB52Z9 

MB5300 

MB5301 

MB5302 

MB5303 

• '•DATE.: 

9/11/08 

9/11/08 

9/11/08 
9/11/08 
9/11/08 
9/11/08 
9/11/08 
9/11/08 
9/11/08 
9/15/08 
9/15/08 
9/15/08 
9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

• • . i T M E l 

1404 

1410 

1421 
,1431 
1437 
1456 
1502 
1510 
1515 
1003 
1006 
1011 
0855 

0905 

0915 

0856 

0911 

0923 

0958 

1000 

0959 

1008 

1009 

1004 

1025 

1020 

, 1015 

1010 

1008 

COMMENTS 

Soil sample from the seawall, depth. 0-2 inches (in). Mafrix spike/matrix 
spike duplicate (MS/MSD) for quality assurance/quality control (QA/QC) 
purposes. 
Soil sample from the seawall; depth: 6-12 in. 

Soil sample from the seawall; depth: 0-2 in. 
Soil sample from the seawall; depth: 6-12 in. 
Soil sample from the seawall; depth: 0-2 in. 
Soil sample from the seawall; depth: 0-2 in. 
Soil sample from the seawall; depth: 6-12 in. 
Soil sample from the seawall; depth: 0-2 in. 
Duplicate of sample RBS-S05A for QA/QC purposes. 
Soil sample from the jetty; depth: 0-2 in. 
Soil sample from the jetty; depth: 6-12 in. 
Soil sample from the jetty; depth: 12-18 in. 
Soil sample from the area between the seawall and the first jetty; depth: 0-2 
in. 
Soil sample from the area between the seawall and the first jetty; depth: 6-
12" in. 
Soil sample from the area between the seawall and the first jetty; depth: 12-
18 in. 
Soil sample from the area between the seawall and the first jetty; depth: 0-2 
in. 
Soil sample from the area between the seawall and the first jetty; depth: 6-
12 in. 
Soil sample from the area between the seawall and the first jetty; depth: 12-
18 in. 
Soil sample from the area between the seawall and the first jetty; depth: 0-2 
in. 
Duplicate of sample RBS-Sl 1 for QA/QC purposes. 

Soil sample from the area between the seawall and the first jetty; depth: 0-2 
in. 
Soil sample from the area between the seawall and the first jetty; depth: 0-2 
in. 
Soil sample from the area between the seawall and the first jetty; depth: 0-2 
in. 
Soil sample from the area between the seawall and the first jetty; depth: 0-2 
in. 
Soil sample from the area between the seawall and the first jetty;'depth: 0-2 
in. 
Soil sample from the area between the seawall and the first jetty; depth: 0-2 
in. 
Soil sample from the area between the seawall and the first jetty; depth: 0-2 
in. 
Soil sample from the area between the seawall and the first jetty; depth; 0-2 
in. 
Soil sample from the area between the seawall and the first Jetty; depth: 0-2 • 
in. 

tr 



TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVLLE, NEW JERSEY 

• 

SAMPLE 
NUMBER 

RBS-S22 

RBS-S23 

RBS-S24 

RBS-S25 
RBS-S27 

RBS-S28 

RBS-S29 

RBS-S30 

RBS'S31 

RBS-S32 

RBS-S33 

RBS-S34 

RBS-S35 

RBS-S36 

RBS-S37 

RBS-S38 

RBS-S39 

RBS-S40 

RBS-S41 

RBS-S42 

RBS-S43 

RBS-S44 

RBS-S45 

RBS-S46 

ORGANIC 
CLP NO. 

MB5304 

MB5305 

MB5306 

MB5307 
MB5309 

MB5310 

MB5311 

MB5312 

MB5313 

MB5314 

MB5315 

MB5316 

MB5317 

MB5318 

MB5319 

MB5320 

MB5321 

MB5322 

MB5323 

MB5324 

MB5325 

MB5326 

MB5327 

MB5328 

DATE 

9/11/08 

9/11/08 

9/11/08 

9/11/08 
9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

TIME 

1000 

0955 

0945 

0950 
1029 

1031 

1035 

1039 

1041 

1045 

1049 

1054 

1056 

1059 

0833 

0836 

0837 

0841 

0841 

0850 

0847 

0844 

0852 

0852 

^ COMMENTS 

Soil sample from the area between the seawall and the first jetty, depth. 0-2 
in. 
Soil sample from the area between the seawall and the first jetty; depth: 0-2 
in. 
Soil sample from the area between the seawall and the first jetty; depth: 0-2 
in. 
Duplicate of sample RBS-S24 for QA/QC purposes. 
Soil sample from the area between the first jetty and the second jetty; depth: 
0-2 in. 
Soil sample from the area between the first jetty and the second jetty; depth: 
0-2 in. 
Soil sample from the area between the first jetty and the second jetty; depth: 
0-2 in. 
Soil sample from the area between the first jetty and the second jetty; depth: 
0-2 in. 
Soil sample from the area between the first jetty and the second jetty; depth: 
0-2 in. 
Soil sample from the area between the first jetty and the second jetty; depth: 
0-2 in. 
Soil sample from the area between the first jetty and the second jetty; de{j|H 
0-2 in. I P 
Soil sample from the area between the first jetty and the second jetty; depth: 
0-2 in. 
Soil sample from the area between the first jetty and the second jetty; depth: 
0-2 in. 
Soil sample from the area between the fu-st jetty and the second jetty; depth: 
0-2 in. 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth: 0-2 in. 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty ; depth: 0-2 in. 
Soil sample from the area between the third jetty andthe Cheesequake 
Creek inlet eastern jetty ; depth: 0-2 in. 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth: 0-2 in. 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth: 0-2 m. 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth: 0-2 in. 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth: 0-2 in. MS/MSD for QA/QC purposes. 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth: 0-2 in. 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern'jetty; depth: 0-2 in. ^ f i 
Soil sample from the area between the third jetty and the Cheesequake ^ p 
Creek inlet eastern jetty; depth: 0-2 in. 

) 

1̂ 
P 

(D 
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TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVLLE, NEW JERSEY 

SAMPLE 
••:NiiMiER' 

RBS-S47 

RBS-S48 

RBS-S49 

RBS-S50 

RBS-S51 

RBS-S52 

RBS-S53 
RBS-S54 

RBS-S55 

RBS-S56 

H RBS-S57 

RBS-S58 

RBS-S59A 

RBS-S59B 

RBS-S60A 

RBS-S61 

RBS-S62 

RBS-S63 

RBS-S64 

RBS-S65 

RBS-S66 

RBS-S67 

RBS-S68 

RBS-S69 

RBS-S70 

RBS-S71 

RBS-S72 

RBS-S73 

^ RBS-S74 , 

9 RBS-S75 
RBS-S76 

ORGANIC 
CLP NO. 

MB5329 

MB5330 

MB5331 

MB5332 

MB5333 

MB5334 

MB5335 

MB5336 

MB5337 

MB5338 

MB5339 

MB5340 

MB5341 

MB5342 

MB5344 

MB5347 

MB5348 

MB5349 

MB5350 

MB5351 

MB5352 

MB5353 
MB5354 

MB5355, 

MB5356 

MB5357 

MB5358 

MB5359 

MB5360 

MB5361 

MB5362 

wBATi?^ 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

.9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/15/08 

9/15/08 

9/15/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 
1 

'"'TiMK--/ 

0856 

0857 

0857 

0902 

0901 

0908 

0906 

1045 

1040 

1049 

1045 

1054 

1057 

Mi l 

1130 

1233 

1240 

1228 

1233 

1255 

1303 

1304 

1317 

1313 

0750 

0800 

0805 

0905 , 

0910 

0915 

0920 

'~'^§fi:i:M;\'')rr'^ ' 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth: 0-2 in 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-2 in. 

• Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth: 0-2 in. 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth: 0-2 in. 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth: 0-2 ui. 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth: 0-2 in. MS/MSD for QA/QC purposes. 
Duplicate of sample RBS-52 for QA/QC purposes. 

Soil sample from the area along the Cheesequake Creek inlet, south of the 
eastern jetty; depth: 0-2 in. 
Soil sample from the area along the Cheesequake Creek inlet, south of the 
eastern jetty; depth: 0-2 in. 
Soil sample from the area along the Cheesequake Creek inlet, south of the 
eastern jetty; depth: 0-2 in. 
Soil sample from the area along the Cheesequake Creek inlet, south of the 
eastern jetty; depth: 0-2 in. 
Soil sample from the area along the Cheesequake Creek inlet, south of the 
eastern jetty; depth: 0-2 in. 
Soil sample from the area west of the Cheesequake Creek inlet, west of the 
western jetty; depth: 0-2 in. 
Soil sample from the area west of the Cheesequake Creek inlet, west of the 
western jetty; depth: 6-12 in. 
Soil sample frorn the area west of the Cheesequake Creek inlet, west of the 
western jetty; depth: 0-2 in. 
Soil sample from the park area; depth: 0-2 in. 

Soil sample from the park area; depth: 0-2 in. 

Soil sample from the park area; depth: 0-2 in. 

Soil sample from the park area; depth: 0-2 in. 

Soil sample from the park area; depth: 0-2 in. 

Soil sample from the park area; depth: 0-2 in. 

Soil sample from the park area; depth: 0-2 in. 

Soil sample from the park area; depth: 0-2 in. 

Soil sample from the park area; depth: 0-2 in. 

Soil sample from the park area; depth: 0-2 in. 

Mulch/woodchip sample from the playground; depth: 0-2 in. 

Duplicate of sample RBS-71 for QA/QC purposes. 

Mulch/woodchip sample from the playground; depth: 0-2 in. 

Mulch/woodchip sample from the playground; depth: 0-2 in. 

Mulch/woodchip sample from the playground; depth: 0-2 in. 

Mulch/woodchip sample from the playground; depth: 0-2 in. 

Q 



TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVLLE, NEW JERSEY 

SAMPLE 
NUMBER 

RBS-S77 

RBS-S78 

RBS-S79 

RBS-S80 

RBS-S81 
RBS-S82 
RBS-S83 
RBS-S84 
RBS-S85 

RBS-S86 
RBS-S87 

RBS-S88 

RBS-S89 

RBS-S90 

RBS-S92 

RBS-S93 

RBS-S94 

RBS-S95 

RBS-S96 

RBS-S97 

RBS-S98 

RBS-SEDOl 

RBS-SED02 

RBS-SED03 

RBS-SED04 

RBS-SED05 

RBS-SED06 

RBS-SED07 

RBS-SED08 

ORGANIC 
CLP NO. 

MB5363 
MB5364 

MB5365 

MB5366 
MB5367 

MB5368 

MB5369 
MB5370 

MB5371 

MB5372 

MB5373 
MB53M1 

MB53M2 

MB53M6 

MB53M7 

MB53M8 

MB53N2 

MB53N3 

MB53N1 

MB53N4 

MB53N5 
MB5374 

MB5375 

MB5376 

MB5377 

MB5378 

MB5379 

MB5380 

MB5381 

DATE 

9/11/08 
9/11/08 

9/11/08 

9/11/08 
9/11/08 
9/11/08 
9/11/08 
9/11/08 
9/11/08 

9/11/08 

9/11/08 
9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/15/08 

9/15/08 

9/15/08 

9/15/08 

9/15/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/12/08 

9/12/08 

TIME 

0810 

0815 

0855 

0820 
0835 

0830 
0900 
0850 
0845 

0825 

0840 

0911 

0913 

1051 . 

1420 

1430 

0935 

0942 

0936 

1335 

1327 

0921 

0934 

0945 

1002 

1030 

1048 

1222 

1229 

COMMENTS 

Soil sample from the area around the playground, depth. 0-2 m. 
Duplicate of sample RBS-77 for QA/QC purposes. 

Soil sample from the area around the playground; depth: 0-2 in. 

Soil sample from the area around the playground; depth: 0-2 in. 
Soil sample from the area around the playground; depth: 0-2 in. 

Soil sample from the playground; depth: 0-2 in. 
Soil sample from the area around the playground; depth: 0-2 in. 
Soil sample from the playground; depth: 0-2 in. 
Soil sample from the area around the playground; depth: 0-2 in. 

Soil sample from the area around the playground; depth: 0-2 in. 
Soil sample from the area around the playground; depth: 0-2 in. 

Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastem jetty; depth: 0-2 in. 
Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-2 in. 
Soil sample from the area along the Cheesequake Creek inlet, south of the 
eastem jetty; depth: 0-2 in. 
Soil sample from the area between Margaret's Creek and the western end J f i ^ 
the seawall; depth: 0-2 in. H ^ 
Soil sample from the area between Margaret's Creek and the western end of 
the seawall; depth: 0-2 in. 
Soil sample from the area between Margaret's Creek and the western end of 
the seawall; depth: 0-2 in. 
Soil sample from the area between Margaret's Creek and the western end of 
the seawall; depth: 0-2 in. 
Composite soil sample from the southern portion of the western jetty of 
Cheesequake inlet; depth: 0-2 in. 
Soil sample from the Cheesequake Creek inlet westemjetty; depth: 0-2 in 

Soil sample from the Cheesequake Creek inlet western jetty; depth: 0-2 in 

Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Duplicate of sample RBS-SEDOl for QA/QC purposes: 

Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem^fcl 
end of the seawall; depth: 0-3 in. ^ ^ 

(I> 
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TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVLLE, NEW JERSEY 

n i 

•'d 

SAMPLE 
NUMBER 
RBS-SED09 

RBS-SEDIO 

RBS-SEDl 1 

RBS-SED12 

RBS-SED 13 

RBS-SED 14 

RBS-SED 15 

RBS-SEDl 6 

RBS-SEDl 7 

RBS-SEDl 8 

PRBS-SED19 

RBS-SED20 

RBS-SED21 

RBS-SED22 

RBS-SED23 

RBS-SED24 

RBS-SED25 

RBS-SED26 

RBS-SED27 

RBS-SED28 

RBS-SED29 

RBS-SED30 

RBS-SED31 

• IBS-SED32 

ORGANIC 
CLP NO. 

MB5382 

MB5383 

MB5384 

MB5385 

MB5386 

MB5387 

MB5388 

MB5389 

MB5390 

MB5391 

MB5392 

MB5393 

MB5394 

MB5395 
MB5396 

MB5397 

MB5398 , 

MB5399 

MB53A0, 

MB53A1 

MB53A2 

MB53A3 

MB53A4 

' MB53A5 

DATE 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 
9/12/08 

9/12/08 

9/12/08 

9/12/08 

.9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

TIME 

1250 , 

1310 

1305 

1330 
II 

0930 

1000 

1015 

1040 

1215 

1220 

1235 

1250 

1310 

1325 
1225 

1332 

1341 

1345 

1132 * 

1131 

1136 

1141 

1140 

1145 

COMMENTS 
J 

Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. MS/MSD for QA/QC purposes. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sedunent sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Duplicate of sample RBS-SED21 for QA/QC purposes. 

Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between the western end of the seawall and 
the first jetty; depth: 0-3 in. 
Sedunent sample from the area between the western end of the seawall and 
the first jetty; depth: 0-3 in. . . 
Sediment sample from the area between the western end of the seawall and 
the first jetty; depth: 0-3 in. 
Sediment sample from the area between the western end of the seawall and 
the first jetty; depth: 0-3 in. . 
Sediment sample from the area between the western end of the seawall and 
the first jetty; depth: 0-3 in. 
Sediment sample from the area between the western end of the seawall and 
the first jetty; depth: 0-3 in. MS/MSD for QA/QC purposes. 

s> 



TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVLLE, NEW JERSEY 

m 
: SAMPLE 
NUMBER 
RBS-SED33 

RBS-SED34 

RBS-SED35 

RBS-SED36 

RBS-SED37 

RBS-SED38 

RBS-SED39 

RBS-SED40 

RBS-SED41 

RBS-SED42 

RBS-SED43 

RBS-SED44 

RBS-SED45 

RBS-SED46 

RBS-SED47 

RBS-SED48 

RBS-SED49 

RBS-SED50 

RBS-SED51 

RBS-SED52 

RBS-SED53 

RBS-SED54 

RBS-SED55 

RBS-SED56 

ORGANIC 
CLP NO. 
MB53A6 

MB53A7 

MB53A8 

MB53A9 

MB53B0 

MB53B1 

MB53B2 

MB53B3 

MB53B4 

MB53B5 

MB53B6 

MB53B7 

MB53B8 

MB53B9 

MB53CO 

MB53C1 

MB53C2 

MB53C3 

MB53C4 

MB53C5 

MB53C6 

MB53C7 

MB53C8 

MB53C9 

DATE ' 

9/11/08 

9/11/08 

9/11/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/16/08 

9/16/08. 

9/16/08 

9/15/08 

TIME 

1149 

1146. 

1153 

0927 

0935 

0936 

0942 

0942 

0948 

0953 

0948 

0951 

0956 

0957 

1004 

1002 

1004 

1008 

1012 

1015 

0915 

0945 

1058 

1417 

' ^ ^ " ' COMMENTS-' _/'*; ».%;j,: J-i'^ 

Sedunent sample from the area between the western end of the seawall and 
the fu-st jetty; depth: 0-3 in. 
Sediment sample from the area between the western end of the seawall and 
the first jetty; depth: 0-3 in. 
Sediment sample from the area between the western end of the seawall and 
the fû st jetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastem jetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastem jetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Duplicate of sample RBS-SED41 for QA/QC purposes. 

Sediment sample from the area between the third jetty and the Cheesequ^BI 
Creek inlet eastemjetty; depth: 0-3 in. ^ K * 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastem jetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastem jetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastem jetty; depth: 0-3 in. 
Sedunent sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sedunent sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. MS/MSD for QA/QC purposes. 
Sediment sample from Cheesequake Creek inlet area on the western side of 
westemjetty; depth: 0-3 in. 
Sediment sample from Cheesequake Creek inlet area on the western side of 
westem jetty; depth: 0-3 in. 
Sediment sample from Cheesequake Creek inlet area on the westem side of 
westem jetty; depth: 0-3 in. tfK 
Sediment sample from the area west of the Cheesequake Creek inlet, wesipif./ 
of the western jetty; depth: 0-3 in. 

Q 
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TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVLLE, NEW JERSEY 

f 

J 
i 

SAMPLE 
NUMBER 
RBS-SED57 

RBS-SED58 

RBS-SED59 

RBS-SED60 

RBS-SED61 

RBS-SED62 
RBS-SED63 

RBS-SED64 

RBS-SED65 

RBS-SED66 

1,RBS-SED67 

RBS-SED68 

RBS-SED69 

RBS-SED70 

RBS-SED71 

RBS-SED72 

RBS-SED73 

RBS-SED74 

RBS-SED81 

RBS-SED82 

RBS-SED83 

RBS-SED84 

RBS-SED85 

•RBS-SED86 

ORGANIC 
CLP NO. 
MB53D0 

MB53D1 

MB53D2 

MB53D3 

MB53D4 

MB53D5 
MB53D6 

MB53D7 

MB53D8 

MB53D9 

MB53E0 

MB53E1 

MB53E2 

MB53E3 

MB53E4 

MB53E5 

MB53E6 

MB53E7 

MB53L8 

MB53L9 

MB53M0 

MB53M3 

MB53M4 

MB53M5 

DATE 

9/15/08 

9/15/08 

9/15/08 

9/15/08 

9/15/08 

9/15/08 
9/15/08 

9/15/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/16/08 

9/16/08 

9/16/08 

9/16/08 

9/16/08 

9/16/08 

9/11/08 

9/11/08 

9/11/08 

9/12/08 

9/12/08 

9/12/08 

TIME 

1420 

1432 

1435 

1450 

1455 

1457 
1506 

1509 

1359 

1417 

1500 

1439 

1445 

1450 

1452 

1457 

1458 

1500 

1201 

1200 

1208 

1021 

1021 

1030 

COMMENTS 

Sediment sample from the area west of the Cheesequake Creek mlet, west 
of the westem jetty; depth: 0-3 in. 
Sediment sample from the area west of the Cheesequake Creek inlet, west 
of the westem jetty; depth: 0-3 in. 
Sedunent sample from the area west of the Cheesequake Creek inlet, west 
of the westemjetty; depth: 0-3 in. 
Sediment sample from the area west of the Cheesequake Creek inlet, west 
of the westem jetty; depth: 0-3 in. 
Sediment sample from the area west of the Cheesequake Creek inlet, west 
of the westemjetty; depth: 0-3 in. 
Duplicate of sample RBS-SED61 for QA/QC purposes. 
Sediment sample from the area west of the Cheesequake Creek inlet, west 
of the westem jetty; depth: 0-3 in. 
Sediment sample from the area west of the Cheesequake Creek inlet, west 
of the westem jetty; depth: 0-3 in. 
Sediment sample from Margaret's Creek north of the footbridge; depth: 0-3 
in. 
Sedunent sample from Margaret's Creek north of the footbridge; depth: 0-3 
in. 
Sediment sample from Margaret's Creek south of the footbridge; depth: 0-3 
in. 
Sediment sample from Margaret's Creek south of the footbridge; depth: 0-3 
in. 
Background sediment sample from an area suspected not to be influenced 
by past site activities; depth: 0-3 in. 
Bacikground sediment sample from an area suspected not to be influenced 
by past site activities; depth: 0-3 in. 
Background sediment sample from an area suspected not to be influenced 
by past site activities; depth: 0-3 in. 
Background sediment sample from an area suspected not to be influenced 
by past site activities; depth: 0-3 in. MS/MSD for QA/QC purposes. 
Background sediment sample from an area suspected not to be influenced 
by past site activities; depth: 0-3 in. 
Background sediment sample from an area suspected not to be influenced 
by past site activities; depth: 0-3 in. 
Sediment sample from the area between the westem end of the seawall and 
the first jetty; depth: 0-3 in. 
Sediment sample from the area between the westem end of the sea\yall and 
the fu-st jetty; depth: 0-3 in. 
Sediment sample from the area between the westem end of the seawall and 
the fu-st jetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastem jetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth: 0-3 in. 

GD 



TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVLLE, NEW JERSEY 

% 

SAMPLE 
NUMBER 
RBS-SED87 

RBS-SED88 

RBS-SED89 

RBS-SED90 

RBS-SWOl 
RBS-SWOID 

RBS-SW02 

RBS-SW02D^ 

RBS-SW03 
RBS-SW03D 

RBS-SW04 

RBS-SW04D 

RBS-SW05 

RBS-SW05D 

RBS-SW06 

RBS-SW06D 

RBS-SW07 
RBS-SW07D 

RBS-SW08 
RBS-SW08D 

RBS-SW09 

RBS-SW09D 

RBS-SWIO 

RBS-SWl OD 

RBS-SWl 1 

RBS-SWl ID 

RBS-SW12 

RBS-SW12D 

RBS-SW13 

RBS-SW13D 

ORGANIC 
CLP NO. 
MB53M9 

MB53N0 

MB53N7 

MB53N8 

MB53F4 
MB53F5 
MB53F6 

MB53F7 

MB53F8 

MB53F9 

MB53G0 

MB53G1 
MB53G2 

MB53G3 

MB53G4 

MB53G5 

MB53G6 

MB53G7 

MB53G8 

MB53G9 

MB53H0 

MB53H1 

MB53H2 

MB53H3 

MB53H4 

MB53H5 

MB53H6 

MB53H7 

MB53H8 

MB53H9 

DATE 

9/12/08 

9/12/08 

9/16/08 

9/16/08 

9/10/08 
9/10/08 
9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 
9/10/08 

9/10/08 
9/10/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/15/08 

9/15/08 

9/15/08 

9/15/08 

TIME 

1350 

1354 

1140 

1240 

1425 
1430 
1432 

1437 

1440 

1445 

1457 

1502 

1508 

1513 

1517 

1522 

1407 
1412 

1418 

1423 

1047 

1047 

1052 

1052 

1056 

1056 

0849 

0849 

0853 

0853 

COMMENtSl-;;X:|;' 'y§if^^0^-;/' 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the western 
end of the seawall; depth: 0-3 in. 
Sediment sample from Cheesequake Creek inlet area on the eastem side of 
western jetty; depth: 0-3 in. 
Sediment sample from Cheesequake Creek inlet area on the eastem side of 
westem jetty; depth: 0-3 in. 
Surface water sample from the seawall at low tide. 
Surface water sample from the seawall at low tide. 

Duplicate of sample RBS-SWOl for QA/QC purposes. 

Duplicate of sample RBS-SWOID for QA/QC purposes, 
Surface water sample from the seawall at low tide. 

Surface water sample from the seawall at low tide. 

Siu-face water sample from the seawall at low tide. 

Surface water sample from the seawall at low tide. 

Surface water sample from the seawall at low tide. 

Surface water sample from the seawall at low tide. ^^M 

Surface water sample from the seawall at low tide. ^SL 

Surface water sample from the seawall at low tide. MS/MSD for QA/QC 
purposes. 
Siu-face water sample from the seawall at high tide. 

Surface water sample from the seawall at high tide. 

Surface water sample from the seawall at high tide. 

Surface water sample from the seawall at high tide. 

Activity-based surface water sample from the area between the westem end 
of the seawall and the fu-st jetty. 
Activity-based surface water sample from the area between the westem end 
of the seawall and the first jetty. 
Activity-based surface water sample from the area between the westem end 
of the seawall and the first jetty. 
Activity-based surface water sample from the area between the westem end 
of the seawall and the first jetty. 
Activity-based surface water sample from the area between the westem end 
of the seawall and the fu-st jetty. 
Activity-based surface water sample from the area between the westem end 
of the seawall and the first jetty. 
Activity-based surface water sample from the area between the third jetty 
and the Cheesequake Creek inlet eastem jetty. 
Activity-based surface water sample from the area between the third jetty 
and the Cheesequake Creek inlet eastern jetty. 
Activity-based surface water sample from the area between the third jetty ^ ^ 
and the Cheesequake Creek inlet eastem jetty. | H 
Activity-based surface water sample from the area between the third jetty ^^ 
and the Cheesequake Creek inlet eastemjetty. 

) 

\: 
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TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVLLE, NEW JERSEY 

SAMPLE 
NUMBER 
RBS-SW14 

RBS-SW14D 

RBS-SWl 5 

RBS-SWl 5D 

RBS-SW16 

RBS-SW16D 

RBS-SW17 
RBS-SW17D 
RBS-SWl 8 

RBS-SW18D 
RBS-SW19 

RBS-SW19D 

1̂  RBS-SW20 
PRBS-SW20D 

RBS-SW21 
RBS-SW21D 
RBS-SW22 

RBS-SW22D 

RBS-SW23 
RBS-SW23D 

RBS-SW24 

RBS-SW24D 

RBS-RINOl 

RBS-RJN02 

RBS-RIN03 

ORGANIC 
CLP NO. 

MB53J0 

MB53J1 

MB53J2 

MB53J3 

MB53J4 

MB53J5 

MB53J6 
MB53J7 
MB53J8 
MB53J9 
MB53K0 
MB53K1 
MB53K2 
MB53K3 
MB53K4 
MB53K5 
MB53K6 
MB53K7 

MB53K8 
MB53K9 
MB53L0 

MB53N6 
MB53L4 

MB53L5 

MB53L6 

DATE 

9/15/08 

9/15/08 

9/15/08 

9/15/08 

9/15/08 

9/15/08 

9/10/08 
9/10/08 
9/10/08 

, 9/10/08 
9/10/08 
9/10/08 
9/10/08 
9/10/08 
9/15/08 
9/15/08 
9/15/08 
9/15/08 
9/15/08 
9/15/08 
9/15/08 

9/15/08 

9/11/08 

9/15/08 

9/16/08 

TIME 

0855 

0855 

1135 

1135 

1213, 

1213 

1355 
1355 
1412 
1412 
1450 
1450 
1435 
1435 
1350 
1350 
1340 
1340 
1300 
1300 

1355 

1355 

0849 

1045 

0940 

COMMENTS 

Activity-based surface water sample from the area between the third jetty 
and the Cheesequake Creek inlet eastemjetty. 
Activity-based surface water sample from the area between the third jetty 
and the Cheesequake Creek inlet eastem jetty. 
Surface water sample from the area west of the Cheesequake Creek inlet, 
west of the westem jetty. 
Surface water sample from the area west of the Cheesequake Creek mlet, 
west of the westemjetty. 
Surface water sample from the area west of the Cheesequake Creek inlet, 
west of the westem jetty. 
Surface water sample from the area west of the Cheesequake Creek inlet, 
west of the westem jetty. MS/MSD for QA/QC purposes. 
Surface water sample from Margaret's Creek north of the footbridge. 
Surface water sample from Margaret's Creek north of the footbridge. 
Surface water sample from Margaret's Creek north of the footbridge. 
Surface water sample from Margaret's Creek north of the footbridge. 
Surface water sample from Margaret's Creek south of the footbridge. 
Surface water sample from Margaret's Creek south of the footbridge. 
Surface water sample from Margaret's Creek south of the footbridge. 
Surface water sample from Margaret's Creek south of the footbridge. 
Surface water sample from the Cheesequake Creek inlet area. 
Surface water sample from the Cheesequake Creek inlet area. 

-Surface water sample from the Cheesequake Creek inlet area. 
Surface water sample from the Cheesequake Creek inlet area. 
Surface water sample from the Cheesequake Creek inlet area. 
Surface water sample from the Cheesequake Creek inlet area. 

Duplicate of sample-RBS-SW21 for QA/QC purposes. 

Duplicate of sample RBS-SW21D for QA/QC purposes. 

Rinsate blank (decontaminated stainless-steel auger and dedicated, 
disposable plastic scoop and tray) for QA/QC purposes. 
Rinsate blank (decontaminated stainless-steel auger and dedicated, 
disposable plastic scoop and fray) for QA/QC purposes. , 
Rinsate blank (decontaminated stainless-steel petite ponar dredge and 
dedicated, disposable plastic scoop and fray) for QA/QC purposes. 

Notes: 
Surface water sample numbers containing a 'D' (RBS-SWOID) indicates that the samples were analyzed for Dissolved 
Metals. 
Select soil samples were analyzed for TCLP Metals including: RBS-SOIA, -S02A, -S03A, -S04A, -S05A, -S06A, -S07A, 
-S09A, -SlOA, -S59A, -S60A, -S97, and -S98. 

% 
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SITE LOCATION AND SAMPLE 
LOCATION MAPS 
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ATTACHMENT 1 

TRAFFIC REPORTS/CHAIN OF CUSTODY RECORDS/ 
FEDEX AIRBILLS 

(r?J) 



^EPA 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program 
Inorganic Traffic Report & Cliain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

W E S T O N - RST 2 

Date Shipped: 08-09-10 

Carrier Name: FedEx 

Airbill: 8541 0029 6945 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Record 

Relinquished By (Date / Time) 

' . J < J ^ j / . c / o ^ / n o 

2 / / ^ 

3 

4 

37836 

Sampler / , 

Sigiature: ^ ^ ^ ^ f C i 

Received By ' 

\ ^ ^ J ^ G , ^ 

R 
^ / (Date; Time) 

• \ V c W * v-nap 

INORGANIC 
SAMPLE No. 

MATRIX/ 

SAMPLER 

CONC/ 

TYPE 

ANALYSIS/ 
TURNAROUND 

TAGNoJ 

PRESERVATIVE/ Bottles 

STATION 

LOCATION 
SAMPLE COLLEa 

DATE/TIME 
ORGANIC 

SAMPLE No. 
QC 

Type 

Surface Water / Si(lQ, 

t-itflTG 

L.f<KlG 

I M/G 

© 

MB53G2 

MB53G3 

MB53G4 

MB53G5 

MB53G8 

MB53G9 

MB53J8 

MB53J9 

MB53K0 

MB53K1 

MB53K2 

Surface Water/ 
Scott Snyder 

Surface Water 

Surface Water/ 
Scott Snyder 

Surface Water 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

{HN03)(1) 

(HN03) (1) 

(HN03)(1) 

(HN03)(1) 

RBS-SW05 S: 08-09-10 15:08 

RBS-SW05D S: 08-09-10 15:13 

RBS-SW06 S: 08-09-10 15:17 

RBS-SW06D S: 08-09-10 15:22 

RBS-SW08 S; 08-09-10 14:18 

RBS-SW08D S; 08-09-10 14:23 

RBS-SWl 8 S: 08-09-10 14:12 

RBS-SW18D S: 08-09-10 14:12 

RBS-SW19 S: 08-09-10 14:50 

RBS-SW19D S: 08-09-10 14:50 

RBS-SW20 S: 08-09-10 14:35 

Shipment for Case 
Complete? N 

A n a l y s i s Key : 

DTAL = Dissolved Meta 

Sample(s) to be used for laboratory QC: 

MB53G5 

Addi 

Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

s (aqueous), ln/i>n(aq) = I AL Inorganrcs + Sn (aqueous) 

Chain of Custody Seal Number: 

Shipment Iced? 

TR Number 2-344931618-091008-0004 
PR provides p r e l i n B ^ ^ results. Requests for preliminary results will increase analytical costs. 

s l ^ l Send Copy to: SJ 
703/618-4602 

Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., OWntilly, VA 20151-3819; Phone 703/818-4200; Fax , Profit 

i - - r— - ĵ 
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_ ^ ^ 

^Em 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program ^ ^ 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 

Integrated Assessment (IA) 

W E S T O N - RST 2 

Date Shipped: 08-09-10 

Carrier Name: FedEx 

Airbill: 8541 0029 6945 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Record 

Relinquished By (Date / Time) 

' ^ ' f f ^ ^ ^ / . A ? /73^ 
2 / 7 
3 

4 

37836 

Sampler 
Sigiature: ̂  ^ 

Recehred By 

v ' ^ G ^ t 

^^ f t 

R 
e ^ 

/ (Date / Time) 

•^V\oWt, <c<S> 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAGNoJ 
PRESERVATIVE/Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DATE/TIME 

ORGANIC 
SAMPLE No. Type 

MB53K3 Surface Water/ 
Scott Snyder 

DTAL (14) (HN03)(1) RBS-SW20D S: 08-09-10 14:35 

Shipment for Case 
Complete? N 

Analysis Key: 

DTAL = Dissolved Meta 

Sample(s) to be used for laboratory QC: 

MB53G5 

Additiqif^l Sampler Sigi)ature(s): 

Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

Chain of Custody Seal Number: 

Shipment Iced? 

s (aqueous), In/i5n(aq) = 1 AL Inorganics + Sn (aqueous) 1 

TR Number: 2-344931618-091008-0004 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to; Sample iWanagement Office, Attn; Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.047 Paae2of2 
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Custody Record 
Temperature on Receipt. 

Drinking Water? Yes D No 
TAL-4124 (1007) ¥ THE LEADER IN ENVIRONMENTAL TESTING 

ClienI uiiem I ProjeeLManager ijeajnanager yx r 
a ^ 

Dai 
IP 06 

Chain of Custody Numtier 

064635 
Address 

( -

Telephone Number (Area CodeVFax Number Lab Number 

Cityr \ .-
Page. 1 of ^ 

>N 
State 

m 
zip Code SOefiontact LabCorHarA 

Y.\ (<̂  You/' 
Project Nanie and Location (State) Carrier/Waybill Number 

^ 

Contract/Purctiase Order/Quote No. 

Sample I.D. No. and Description 
(Containers fqr eadi sample may be combined on one line) Date 

9jip/aB 
Time 

Matrix 
Ck>ntainers & 
Preservatives 

^S 
^ 

?i J 

Analysis (Attach listif 
more space is needed) 

Special Instructions/ 
Conditions of Receipt 

9^^S-5tt>v\ 0^\T\ X :)c 
teS-seD03 % d \ ^ o<^i45 y y ii 

^jiti/^B joo l t V 
feS^cXDoS i/ioH ii^ )c 

ft}>>S-SE-Di3: 
^feS-;VLD\M 

Qi|)0/og 5^30 )^ 

(c^^-SEP 15 
9//D/PB X}00, % 

qjlt?/(?& Jlib i t. 
l ^ - R t \ ) ^ \ D 
Rfes- seT)\ip 

^ / / p / ^ 

.c ^ c 
o\\\o}o^ 

\m^ t \ : 

DHQ K 2 
^m : ^ 

g.-SEDtp'^ 
mm 

Possible 'Hazard Identification 

CD Non-Hazard O flammable [ 3 Skin Irritant 

"̂ lloM 
m^ t 
-.̂ oa 

n Poison B D Unknown 

m 
Sample [}isposal 

n i Return To Client O Disposal By Lab O Archive For . 
(A fee may to assessed if samples are retained 

MonOis Jongerthani month) 

Turn Around Time Required 

[ J 24 Hours 0 48Hours D 7D 

'W^Tl^-
ays ^ ^ ^ 1 4 Days 0 2 1 Days 

2. Relinquished By 

3. Relinquished By 

_ — 1 

D Other 

^T^Y^gj 
Date 

Date 

Time 

/ 7 3 0 
Time 

Time 

QC Requirements (Specify) 

' • " ^ / ^ 

2. Received By 

3. Received By 

°ff(c>/(it 
Date 

Date 

Time 

Time 

Time 

Comments 

DISTRIBUVON: "^mW- Returned to Client with Report; CANARY - Stays with the Sample: PINK - Field Copy 



Custody Record 
Temperature on Receipt. 

TAL-4124 (1007) 
Drinl<ing VVater? YesD NoD THE LEADER IN ENVIRONMENTAL TESTING 

Client 1 
A 

Pragcf Manager ŷ^ , Date / y 

Address 

PC 
S f*- ' -^ Telephone Number (Area Code)/Fax Number Lab Number 

P a g e _ _ _ z 2 - of ^ 
City 

W-. tf lA 
State 
M l 

Zip Code ,SiteContap{ 
/ y ! r t A C 7 0 v » ^ ' ^ ' ILab Contact 

y cu^ 
Project Name and Logation (Stale^ 

i . ' ^ / <s» ' ^ 

Carrier/Waybill Number X 

Contract/Purchase Order/Quote No. 
Cc>(c^r-l(:s^i4 

Sample I.D. No. and Description 
(Containers foreach sample rnaybe combined on one line) 

Date Time 

Matrix 
Containers & 
Preservatives 

^ 
5̂ g 

•a :lv 

Ana/ys/s /Attach list if 
--) more space is needed) 

Special Instructions/ 
Conditions of Receipt 

im^^ Q 10 ̂ H31 1 1̂  

Possible Hazard Identification 

a l^n-Hazard €2.Flammable Dskin/m'tant D PoisonB O Unknown 

Sample Disposal 

O Return To Client O Disposal By Lab U] Archive For . 
(A fee may be assessed if samples are retained 

Months longer thant month) 

Turn AroundTime Required 

0 2 4 Hours n \ 48 Hours 

'WTfTl^-
n 7 Days ^ \ . ^ 4 Days D 21 Days 

. .R^Inquisf iedBy ^ 

3. Relinquished By 

n Other 

"lllc/cB 
Dath 

Date 

Time 

Time 

Time 

OC Requirements (Spedfy) 

I.RecelvedBy 

2. Received By 

3. Received By 

'^((ol°^ 
Date 

Date 

Time 

Time 

Time 

Comments 

DISTRIBIWON: WHITE - Returned to Client with Report; CANARY - Stays with the Samole: PINK - FioM nnn„ 



us Airbill 
Express S a s m ODE'=i b577 

1 F r o m PhtstprsitiuHl press tiard. 

Date 

4a Express Package Senrice To.*isAran)»Yiwi»aiY,M.s«!iio«6. packagamioisoi^ 

i f l FedEx Prion^Qvemight P ] FedEx Standard Overnight f l FedEx FtretOvemight 

\ ds&(«ytstdKllac«Ga(&* 

Sender's . e ^ o s , . " ^ L 'V ^ 
Name -_!> < ' ; - J C > ' V ^ .;»>'"'>'—•V-.q'-'^r Phone n-3>^•)î \-» -^^Aoo Df^^r^v • FedEx Express Saver 

thk i lbuanasi lw.* 

j 

Address ^ C> S C--.>g^ ' o-.a ."\I^i 

® 
City / = ^ x -fib < B > ^ ' ^ 

DepuTtow/Sujle/noom 

State - O X ZIP < r a ^ ' T S ' V ~ > 

2 Your Intemal Billing Reference ' " ? > . , i v , . ^ v . - « ^ - ^ > ^ ' *->.v v - , --» _ ^ i i 

3 To ^ 
Recipient's x ^ ' • \ v - i 
Name > C f s s. < - V ^ ^ f t s > v - . y > 

Company d:^_A 
r Phone C^Cijg.) C ^ ^ j ^ -' \ ^ ' S ^ 

v>'-->c-«-v«:.c>.- f ' s V ? -•<' »--rC.«» . - x < . ' ^ 

Recipient's . - y - ^ 
Address JS C ^ Z tJ> i-' 
Wa cannot dtlivar to P.O. boxes or P.O. ZIP codes. 

Address 

> r->^Ov-> 1 't-~.„.j V ^ " \ ' " b t - ^ \ \ 
* OBpUBoor/Suae/Room 

To request a package be held at a spacitic FedEx location, print FedEx address here. 

c i tv '^o .^ -» fc 'V->^ 'oA.>.>->, r i . . . ^ . '% State V A ZIP < : : : > 3 - - \ o ! 5 > 

Try onl ine shipping a t fedex .com 
BY u ^ tNs AiitaS) you agree to the senncfl conditions on the back of this Mrb91 

and in the current FedEx Service Guide, including terms that liinit our TiabSity. 

Questions? Go to our Web site atfedex.coni 
or call 1.80Q.GoFedEx 1.800.4633339. 

Second bu^wss day.* ' — I Itdrdbusmaaittv.* 

F»(tEKErwatopergtenrtByatato.MlwiuimcharBB:Ona^^ 

4 b E x p r e s s F r e i g h t S e n r i c e TDWU SATURDAY otuveiv. soa s«etiini& Packages o m ISO Uts. 

• FedEx IDay Freight* F l FedExaOayFreiaht H FedEx 30ay Freight 
. 'NexttwanessnY** ' — ' Second business d t y : . ' ' — I Hwdbusmssdev:.* 

'CatforCohfimialion: 

5 Packaging 
Q FedEx 

Envelope* 

* Dederad vehM ftflftSSCD. 

n FedEx Pak* Q FedEx H FedEx R l Other 
— Inckides (edEx Sea l Pe». — B n x — T u b e 

FedEiiliigePet.anlFedE>StunlyPek. 

6 Special Handling 

m SKniRDAYDefiwiv 
U AvailaUe ONLY for 

FedEx PriOfity Overnight FedEx 20ev, 
FedEx t Dev Fieighl, end FedEx 20av 
fselghtto select ZIP codes. 

Nictaltfo F s f i x o d d m s in Seoi i i i i 3. 

r—I HOIO Wed(da« 
at FedEx locslion 
NCfTftniMilefi ir 
FedEx FintOv«neQht 

r—I HOiDSajuntay 

Does this shipment cootaiodagqerona nwrfs? 
Uoa IWK mini twriwcViifli 

at FedEx Location 
AyaUaUe ONLY lor 
FedEx Pilaris Ovandgtil and 
FedEx JOey ID leleitWalitxi i . 

1 
No n Yes , n X" 

, I—1 Aaperattadied i — I Staniet'sOeclaietion 
' SIxppei'sDeclafalion. nottntuted. 

Oengetous floods (includinQ diy ice) cennot I n shipped in FedEx peclteging. 

• Dry Ice 
0 i v i c e . l l O i y i c e . l l M I W -

M Cargo Aircraft Only 

7 Payment Bifftn; 

4 
- Enter FedEx AcctNQ. or b e f i t Cjttd Mo. b r t i w . -

^ & D Recipiei* Q Thini Patty Q CreditCard Q Cash/Check 

TmalPackages TaUDedaiedVal i ist 

$ .00 

tOur tiatit% is limitBd to S1G0 unless you decUre a hig^eT vehie. See badttof d a l a ^ 

8 NEW Residential Delivery Signature Options If you mpare e lignetiva cfMdc Difect or M o e c i 

•
No Signature r—i.Direct Signature ,—, Indirect Signature 
Requited , U 'St'i^Si^u^^ U l!52!?aSS*l™, 
P.cl»pm«h.l.<l»». i|g™a^.«nl»dd».,. n r i , « « ^ « , y » , . 

sign for •MucfY-'^ 
out o b w m g a sgnature 
forde6v«Y. 

SED 
Re».naleSrt5'htt«S8!ai<il39»-mBF«lEi^TOmO»IUS,»- SHY 

http://0ivice.ll


USAirbill 
Express ^ asm Doa'=i t^ms 

1 r r O m Ptetnprml and press lard 

Date ^ V v o ' \ c > - ' ^ - ! ^ AccountNumber 3 > ^ ' \ ( p " ^ " ^ " ^ * ^ Z T S 

Sender'sCqpy 

4a Express Package Service ToaddsATURDAVDeii«eiY,5«esutnti6. P a d o f ^ m i o i x ^ 

S h FedEx Priorky Overnight [~\ FedEx Standard Overnight P I FedEx First Overnight 
J F \ Nextbusnsssmornna* <—' Nextlmsnessefiemoon.' >—' EBitestnMbusnsstmvning 

daBWY to MtscI bcMiDns.*' 
J ^ i Next bustnsss mornng.* 

Sender's ^ r - " - v . *—^ 

Company L _ » _ 3 - C - J , t l , f ^ . - % " 5 : ^ . > - > V w ^ - t l v>, T - . - ^ A _ 

Phone C T y t ' H \ ' ^ - ^ f ^ O ^ - > • S o S l ^ d , , . . • FedEx Express Saver 
Third busness dn . * Secuid business day.* '—' Third business dsf.* 

FedEx Envelope fate nol avaJlafalB. Minimiini chjrae: OM-paupii ttla. 

4b Bcpress Freight Seivice To add MiiJiuiAVDeiivofy.siH)Sect̂  Packages over i ^ ^ 

Address e^s r: , 0 - ' f T ' Q < J ^ T : j V „ P C 
OqityRoar/SuiWRoom 

n FedEx 1 Day Freight* 

Cal fof ConfiiTTtaiKKt 

n FedEx 2Day Freight 
1—J Sacofld busmen chiy.**^ 

n FedEx SDay Freight 
' - ^ / n» r t btanasa day.** 

City t = A V ^ i > . - < State .JL-?:^ ZIP 0 * ^ S S ? S ^ 
5 Padcaging 

. D FedEx 
Envelope* 

'Declared wlua Emit eoo. 

Your Internal Bi l l ing Reference 
Fiftt 24 characters wtB appear on mvoica. 'Z .o ' - \c>\ . O ' l s ^ • cr^vo-., ZJC>CM 

n FedExPak* Q ^ ' ^ D fedEx 
Includes FedEx Snralt Pale; Rnir T u h p 
FeOExljrpfrdtandfedExStiitdyPel. 

Other 

6 

@ 

To 
Recipient's 
Name 

SAIUnjAYDeUvHy 

r ^ e ^ V ^ W ; b ^ ^ A , A ^ ^ < - ^ Phone ( fe,0 \ ) ? . C ^ - " Z ^ ^ S ^ 
D AmiiafalemYfar' 

*' FedEx Priority Ov«fnigh(Fe(&2Div, 
FedEx IDay Freight snd FedEx ZDay 

bicluds FsdBt addrass in Sactim 3. 

r - 1 HOLDWeekday 
I t at FedEx location 

NOT Available for 
FedEx Rnt OwsmiQtiL 

j—I HIHDSaj i i i^ 
at FedEx Location 
AnailabteONIYfiir 
FedEx Piioiily Owemi^ end 
F«d&2Deyleieleil>ileliiiii. 

Company JS:. O f t y ^ '^^ £= | i f \ . V~> c^N^i'T!^ \ V -ĉ  \ i-
Recipient's _ » _ _ „.,>.., • . . . , • ^ - ~ , \ 
Address Z . ^ 0 » 3 C D g > ^ ^ ^ C y X - Q v - l i - ^ e i ! . . 
V/o csnnot deiiver ID P.O. boxes or P.O. ZIP codes-

Address 
To request a psckijte be hefd at a specific FedEx location, print FedEx addresi here. 

lh)Bs this stMmemconiBJndapgeraus goods?" 

No r i Yes n Ves n Dry Ice • 
L J Asjxfaflachad I—1 Stepper'sDedaralian I — • Dtyce,!tUNI8(5 K 

Sliqiper'sOecJaTetioa notreqijired |—, 
Oangeious goods (induding dry ice) cannot be shippei) in FmlEK packaging. | | C a r g o A i r c r a f t On ly 

Dept^IoQiySuite/noani 
7 Payment Biiita 

EiaeiFeilEiiAtxtNo.oraeilitCailNo.Mna: -

! ^ taCfe D Becipient . 0 ThirdParty. • CreditCard Q Cash/Check 
\ Seclionl'wi 

City \ \ < > v * ^ N ^ = » V > i . State A ^ a ZIP 3 * A ^ \ « ^ '2L Total Packages Total V l f e i ^ T o U Declared yahn t 

S .00 

tOiir liability is GmitetJ to Slin unless yotj tleclare a higher value. See back for detafe. 
FedEx Use Only 

Try online shipping atfedex.com 
By using this Airbi you agree to the service conditioiis on the back of this AirbiD 

ant} in the current FedEx Service GukJe, including tenns that liiitit our tiabilitf. 

Questions? Go to our Web site at fedex.coin 
c rca l l 1.8aO.GoFedB( 1.B00.463J339. 

8 NEIiV Residential Delivery^Signature Options gyoo raipjire e lignelure, check Direct or Indirect 

•
NoSignature |—, Direct Signature r-^ Indirect Signature 

Required M !2S!!""' ' ' '*S.u.. U ""?»".'"??"*•' 
PacBgemaybeWtwiKi- ridtmmiys«nlordei«ery. '—' raoprninaMresienione 
ootobaininjasijnehira » » • « « « «e»B^tomj*noTOiy 
lordabery signlbrdaliyery. I " " ! * ™ * 

nev.OalBVn<Pattl15e2fl|.e)9S4-2(S5FedEx.ffl]mEDINU.SA SflY 

SEQ 

http://EiaeiFeilEiiAtxtNo.oraeilitCailNo.Mna


^EPA 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site NamefState: 

Project Leader; 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessnnent (IA) 

W E S T O N - RST 2 

Date Shipped: 08-09-11 

Carrier Name: FedEx 

Airbill: 8541 0029 6912 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No; 

Chain of Custody Record 

Relinquished By (Date / Time) 

^_7^5:;^. / /A;73o 
2 l ^ / 

3 

4 

37836 

Sampler 
Sigtature: ^ ^ ^ 

Received By 

"Vo^«^>«. 

R 
^ 

/ (Date / Time) 

' V V A O ' S 0 > 0 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No./ 
PRESERVATIVE/Bottles 

STATION 
LOCATION 

SAMFIE COLLEa 
DA1E/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB5356 

MB5357 

MB5358 

MB5359 

MB5360 

MB5361 

MB5362 

MB5363 

MB5364 

MB5365 

Surface Soil 
(0-24")/ 
Scott Snyder 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder . 
Surface Soil 
(0-24")/ 
Scott Snyder 

- Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 

L/G 

L/G 

L/G 

L/G 

L/G 

U G 

L/G 

L/G 

L/G 

L/G 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

Iri+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

RBS-S70 

RBS-S71 

RBS-S72 

RBS-S73 

RBS-S74 

RBS-S75 

RBS-S76 

) RBSrS77 

) RBS-S78 

) RBS-S79 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

. S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

7:50 

8:00 

8:05 

9:05 

•9:10 

9:15 

9:20 

8:10 

8:15 

8:55 

~ 

Field Duplicate 

Field Duplicate 

~ 
(0-24")/ 
Scott Snyder 

Shipment for Case 
Complete? N 

Analysis Key: 

In+Sn soil = TAL Inorga 

Sample(s) to be used for laboratory QC: 

MB5365 

Additional Sampler ^gnature(s): 

]MA.— 
Concentration: u = Low, IVI = Low/Medium. H = High Type/Designate: Composite = C, Grab = G 

l ies + b n (soil), in/t>n(aq) = 1 AL Inorganics + b n (aqueous) 

Chain of Custody Seal Number: 

Shipment Iced? 

TR Number: 2-344931618-091108-0005 
PR provides prelitiUM|y results. Requests for preliminary results wilt increase analytical costs. 
Send Copy to: S ^ ^ f t Management Office, Attn; Heather Bauer, CSC, 15000 Conference Center Dr., 
703/818-4602 ^ ^ 

Stilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.0lBP|ge1of2 



- ^ 

^EPi 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

' USEPA Contract Laboratory Program ^ 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 

Integrated Assessment (IA) 

W E S T O N - RST 2 

Date Shipped: 08-09-11 

Carrier Name: FedEx 

Airbill: 85410029 6912 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Reoord 

Relinquished By (Date / Time) 

^ .^-^f^^^i^rZ/i/or /7 fo 
2 / ' / ' ' 

3 

4 

37836 

Sampler 
S igda lu re .^^^ 

Received B y ' 

^ ^ ^ > « * 

^ ^ f t 

R 
e ^ 

/ ' (Date / Time) 

• \ \ u \ o * * ^r\~i iO 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No./ 
PRESERVATIVB Bottles 

STATION 
LOCATION 

SAMPLE COlLEa 
DAIE/TIHE 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB5366 

MB5367 

MB5368 

) 
1 
i lB5369 

MB5370 

MB5371 

MB5372 

MB5373 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 

UG 

UG 

L/G 

UG 

UG 

UG 

UG 

UG 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

-In+Sn soil (14) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

_ (Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

RBS-S80 

RBS-S81 

RBS-S82 

RBS-S83 

RBS-S84 

RBS-S85 

RBS-S86 

RBS-S87 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S:. 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S; 08-09-11 

8:20 

8:35 

8:30 

9:00 

8:50 

8:45 ' 

8:25 

8:40 

— 

~ 

MB53L4 

(0-24")/ 
Scott Snyder 
Field QC/ 
Scott Snyder 

M/G ln/Sn(aq) (14) (HN03)(1) RBS-RINOl S: 08-09-11 8:49 Rinsate 

Shipment for Case 
Complete? N 

Analysis Key: 

In+Sn soil = TAL Inorga 

Sample(s) to be used for laboratory QC: 

MB5365 

Additional Sampler Signature(s): 

1/ Cu^^ ' 1 ' 
Concentration: L = Low, U = Low/Medium, H = High Type/Designatfe: Composite = C, Grab = G 

l ies + Sn (soil), ln/Sn{aq) = 1 AL inorganics + t in (aqueous) 

Chain of Custody Seal Number: 

Shipment Iced? 

TR Number: 2-344931618-091108-0005 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.047 Paae2o f2 

file://�//u/o**


SERA 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program 
Inorganic Traffic Report tk Cliain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

08-09-11 

FedEx 

8541 0029 6912 , 

Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Reoord 

Relinquished By (Date / Time) 

^ ^ - - i ^ ^ ^ i ^ i / ' A y n 3 o 
2 ( / ' 

3 

4 

37836 

Sampler ^ 
Sicpahire;,,,,-^^ 

Received By 

V"cAe>< 

R 
¥' f (Date / Time) 

« \ \ v \ \ c« . V-^2»CP 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No J 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COIIECT 
DATE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB52Y7 

MB52Y8 

MB52Y9 

) 
' 
MB52Z0 

MB5221 

MB52Z2 

MB52Z3 

MB52Z4 

MB52Z5 

MB52Z6 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 

- Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 

M/G In+Sn soil (14) (Ice Only) (1) 

M/G In+Sn soil (14) (Ice Only) (1) 

L/G In+Sn soil (14) (Ice Only) (1) 

• M/G In+Sn soil (14) (Ice Only) (1) 

M/G In+Sn soil (14) (Ice Only) (1) 

UG In+Sn soil (14) (Ice Only) (1) 

UG In+Sn soil (14) (Ice Only) (1) 

L/G In+Sn soil (14) (Ice Only) (1) 

L/G In+Sn soil (14) (Ice Only) (1) 

UG In+Sn soil (14) (Ice Only) (1) 

RBS-S09A S: 08-09-11 8:55 

RBS-S09B S: 08-09-11 9:05 

RBS-S09C S: 08-09-11 9:15 

RBS-S10A S: 08-09-11 8:56 

RBS-SIOB S: 08-09-11. 9:11 

RBS-S10C S; 08-09-11 9:23 

RBS-Sl 1 

RBS-Sl 2 

RBS-Sl 3 

RBS-S14 

S: 08-09-11 9:58 

S: 08-09-11 10:00 

S; 08-09-11 9:59 

S; 08-09-11 10:08 

Field Duplicate 

Shipment for Case 
Complete ?N 

Analysis Key: 

In+Sn soil = TAL Inorga 

Sample(s) to be used for laboratory QC: 

MB5305 

Concentration: u = Low, M = Low/Medium, H 

lies + Sn (soil) 

= High 

Additional Sampler Signatjire(s): 

Ui^^— 
Type/Designate: Composite = C, Grab = G 

• J -

Chain of Custody Seal Number: 

Shipment Iced? 

TR Number: 2-344931618-091108-0006 
PR provides pre l in^^^ results. Requests for preliminary results w/ill increase analytical costs 
Send Copy to: S; 
7n3/fiifl-48np 

Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., CTihtilly, VA 20151-3819; Phone 703/818-4200; Fax ,^TOnti 

§"t,fc:S..3.,l,|,jW i ^ te i^F 
0 4 ^ a c F2V5.104n»age 1 of 3 



A 
tS-EFi 

Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program ^ ^ 
Inorganic Traffic Report & Chain of Custody Record 

2 

J 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

08-09-11 

FedEx 

85410029 6912 

Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Rea>rd 

Relinquished By (Date / Time) 

' ^-/^V^?//A/77<i 
2 / / ^ 

3 

4 

37836 

Sampler 
Sigiature: ^ ^ 

Received By ' 

V < ^ G . v . 

^ ^ B 

R 
^ 

/ (Date / Time) 

<\Vvv\\o^ \-vbi> 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No./ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COIIECT 
DATE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB52Z7 

MB52Z8 

MB52Z9 

MB5300 

1 
'MB5301 

MB5302 

MB5303 

MB5304 

MB5305 

MB5306 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 

UG 

UG 

L/G 

L/G 

L/G 

UG 

UG 

L/G 

UG 

UG 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

RBS-Sl 5 

RBS-Sl 6 

RBS-S17 

RBS-S18 

RBS-Sl 9 

RBS-S20 

RBS-S21 

R8S-S22 

RBS-S23 

RBS-S24 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S; 08-09-11 

S; 08-09-11 

S: 08-09-11 

S: 08-09-11 

10:09 

10:04 

10:25 

10:20 

10:15 

10:10 

10:08 

10:00 

9:55 

9:45 

~ 

— 
(0-24")/ 
Scott Snyder 

Shipmeit for Case 
Complete? N 

Analysis Key: 

In+Sn soil = TAL Inorganics + iin (soil) 

Samplejs) to be used for laboratory QC: 

MB5305 

Concentration: L = Low. M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Shipment Iced? 

TR Number: 2-344931618-091108-0006 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.047 Paae 2 of 3 
7m/aio./iKm 



^EPA 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spilt ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

08-09-11 

FedEx 

8541 0029 6912 

Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Reoord 

Relinquished By (Date/Time) 

^ . ^ ^ ^ ^ ^ / ^ ^ / ^ / / i ' ^ f720 
2 ' / 

3 

4 

37836 

Sampler 

S i g n a t u r e : _ _ ^ ^ 

Received By ' 

V < ^ ^ > , 

R 
C^ 

/ (Date / Time) 

«Avv\o«€ \r\-\£> 

INORGANIC 
SAMPLE No. 

MATRIX/ 

SAMPLER 

CONC/ 

TYPE 

ANALYSIS/ 

TURNAROUND 

TAGNoJ 

PRESERVATIVB Bottles 

STATION 

LOCATION 

SAMPLE COLLECT 

DATE/nME 
ORGANIC 

SAMPLE No. 
QC 

Type 

MB5307 Surface Soil 
(0-24")/ 
Scott Snyder 

UG In+Sn soil (14) (Ice Only) (1) RBS-S25 S: 08-09-11 9 :50 

Shipmoit for Case 

Complete? N 

Analysis Key: 

In+Sn soil = TAL Inorganics + Sn (soil) 

Sample(s) to be used for laboratory QC: 

MB5305 

Chain of Custody Seal Number: 

Concentration: L = Low, M = Low/Medium, H = High Type/Desi^ate: Composite = C, Grab = G Shipment Iced? 

TR Number: 
PR provides p r e l i n ^ ^ results. Requests for preliminary results will increase analytical costs. 

Send Copy to; s l ^ P I 
703/818-4609 

2-344931618-091108-0006 
suits. Requests for preliminary results will increase \ 

Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr. 
^Bmti ly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.04^Kge3of3 



_ ^ 

SEFi 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

' USEPA Contract Laboratory Program V 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 08-09-11 

Carrier Name: FedEx 

Airbill: 85410029 6912 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Record 

Relinquished By (Date / Time) 

^ ^ - i f ^ l ^ f/r/o9 nzci. 

3 

4 

^ ^ m 

37836 ^ Q 

Sampler ^ y ^ 

Received By / (Date/Time) 

VcA<c:x s \ v v \ o ^ o r y ^ 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No./ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DATE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB5309 

MB5310 

MB.5311 

]|VIB5312 

MB5313 

MB5314 

MB5315 

MB5316 

MB5317 

MB5318 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 

. (0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 

UG 

L/G 

UG 

UG 

UG 

UG 

UG 

L/G 

UG 

L/G 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) -

In+Sn soil (14) 

(Ice Only) (1] 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only), (1 

(Ice Only) (1 

RBS-S27 

RBS-S28 

RBS-S29 

RBS-S30 

RBS-S31 

RBS-S32 

> RBS-S33 

I RBS-S34 

) RBS-S35 

) RBS-S36 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

r 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

10:29 

10:31 

10:35 

10:39 

10:41 

10:45 

10:49 

10:54 

10:56 

10:59 

-

~ 

— 
(0-24")/ 
Scott Snyder 

Shipment for Case 
Complete? N 

Sample(s) to be used for laboratory QC: Chain of Custody Seal Number: 

Analysis Key: 

DTAL = Dissolved Meta 

Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Shipment Iced? 

s (aqueous), in+Sn soil = I AL inorganics + bn (soil), in/iin(aq) = I A L inorganics + bn (aqueous) 
J 

TR Number: 2-344931618-091108-0007 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to; Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200: Fax F2V5.1.047 Pano \ r X t 
703/818-4602 



SEPA 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laborator/ Program 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 

Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

08-09-11 

FedEx 

8541 0029 6912 

Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Record 

Relinquished By (Date / Time) 

' ^ ^ ^ ^ ^ J i ^ yAAr n3o 
2 1 / 

3 

4 

37836 R 
Sampler X 7 > 0 

Received By 

V c - ^ e ^ 

* (Date / Time) 

*N\ \ \VK V '^^^ 
-

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TUIRNAROUND 

TAGNoJ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COIIECT 
DATE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB53H0 

. MB53H1 

MB53H2 

,_MB53H3 

MB53H4 

MB53H5 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

L/G 

L/G 

L/G 

UG 

UG 

UG 

ln/Sn(aq) (14) 

bTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

RBS-SW09 

RBS-SWIO 

RBS-SWl 1 

S: 08-09-11 10:47 

RBS-SW09D S: 08-09-11 10:47 

S: 08-09-11 10:52 

RBS-SW10D S; 08-09-11 10:52 

S: 08-09-11 10:56 

RBS-SWl I D S: 08-09-11 10:56 

Shipment for Case 
Complete? N 

Analysis Key: 

DTAL = Dissolved Meta 

Sample(s) to be used for laboratory QC: 

Concentration: L = Low, M = Low/Medium, H = High Type/Designite: Composite = C, Grab = G 

s (aqueous), In+Sn soil = I AL Inorganics + t i n (soil), ln/Sn(aq) = I AL Inorganics + Sn (aqueous) 

Chain of Custody Seal Number: 

Shipment Iced? 

TR Number 2-344931618-091108-0007 
PR provides p r e l i i ^ ^ B results. Requests for preliminary results will increase analytical costs. 

iWl^k Send Copy to: S; 
7nri/f l in-4Rn9 

Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., CTlSntilly, VA 20151-3819: Phone 703/818-4200; Fax ^ronti F2V5.1 .n4^ge2o f2 



^ 

^EFi 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

' USEPA Contract Laboratory Program " 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 ^ 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 08-09-11 

Carrier Name: FedEx 

Airbill: 85410029 6912 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Reoord 

Relinquished By (Date / Time) 

^ ^ f ^ ^ ^ 9 ^ f / z u ? /:??«» 

3 

4 

^ ^ H 

37836 Q 

Sampler y p ^ 

Received By / (Date / Time) 

\ < A ^ ^ <\Vv\c^vts:> 

INORGANIC 
SAMPLE No. 

MATRIX/ 

SAMPLER 

CONC/ 

TYPE 
ANALYSIS/ 

TURNAROUND 

TAGNo7 

PRESERVATIVE/ Bottles 
STATION 

LOCATION 

SAMPLE COIIECT 

0A1E/TIME 
ORGANIC 

SAMPLE No. 

QC 

Type 

MB53A0 

MB53A1 

MB53A2 

MB53A3 

MB53A4 

MB53A5 

MB53A6 

MB53A7 

MB53A8 

MB53L8 

MB53L9 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 

L/G 

L/G 

UG 

L/G 

UG 

L/G 

L/G 

UG 

L/G 

UG 

UG 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

RBS-SED27 

RBS-SED28 

RBS-SED29 

RBS-SED30 

RBS-SED31 

RBS-SED32 

RBS-SED33 

RBS-SED34 

RBS-SED35 

RBS-SED81 

RBS-SED82 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S: 08-09-11 

S; 08-09-11 

11:32 

11:31 

11:36 

11:41 

11:40 

11:45 

11:49 

11:46 

11:53 

12:01 

12:00 

-

~ 

-

~ 

-

— 

~ 

~ 

— 

— 

• 
Scott Snyder 

Shipment for Case 
Complete? N 

Analysis Key; 

In+Sn soil = TAL Inorga 

Sample(s) to be used for laboratory QC: 
\ . • ' 

MB53A5 

Concentration: L = Low, M = Low/Medium, H 

l ies + Sn (soil) 

= High 

Additional Samoler Signature(s): 

Type/Designate: Composite = C, Grab = G 

Chain of Custody Seal Number: 

Shipment iced? 

TR Number: 2-344931618-091108-0008 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200' Fax 
703/818-460? 

F2V5.1.047 P a n o l n f o 



SEPA 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 

Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 08-09-11 

Carrier Name: FedEx 

Airbilh 85410029 6912 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Record 

Relinquished By (Date / Time) 

^ ^ - ^ " ^ ^ ^ f / f / e r f730 
2 ' f 

3 

4 

37836 

Sampler ^ 
Signature: _ , ^ ^ - ^ 

Received By ' 

V o ^ G i X . 

R 
r 

(Date/Time) 

- \ \ A c / s vncaO 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/. 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No/ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DAtE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB53M0 Sediment/ 
Scott Snyder 

UG In+Sn soil (14) (Ice Only) (1) RBS-SED83 S: 08-09-11 12:08 

Shipment for Case 
Complete? N 

Sample(s) to be used for laboratory QC: 

MB53A5 

Chain of Custody Seal Number: 

Analysis Key: 

In+Sn soil = TAL Inorganics + tin (soil) 

Concentration: \_ = Low, M = Lowz/Medium, H = High Type/Design^e: Composite = C, Grab = G Shipment Iced? 

TR Number: 2-344931618-091108-0008 
PR provides p r e l i m i w y results. Requests for preliminary results will increase analytical costs. 

Sisnd Copy to: ^ ^ B e Management Office, Attn; Heather Bauer, CSC, 15000 Conference Center Dr.' 
703/818-4502 ^ ^ 

fntilly, VA 20151-3819; Phone 703/818-4200; Fax F 2 V 5 . i . ^ P a g e 2 o f 2 



^ 

^Em 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program ^ ^ 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON-RST 2 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

08-09-11 

FedEx 

8541 0029 6912 

Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Remrd 

Relinquished By (Date / Time) 

' ^ ^ - 7 ^ J ^ ? / / / > /736 
2 / / ^ 

3 

4 

37836 

Sampler y 

S ig ia tu re : ^ , , , - ^ 

Received B y ' 

V ^ ^ ^ 

^ ^ ^ 

R 
^ / (Date / Time) 

^V\\\o% \rQ0 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No./ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DAIE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB52W5 

MB52W6 

MB52W8 

-'-NMB52W9 

tJ 
\ J ^^MB52X1 

MB52X4 

M852X5 

MB52X7 

MB52Y0 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 

M/G 

M/G 

M/G 

M/G 

M/G 

M/G 

M/G 

In+Sn soil (14), 
In/TCLP (14) 

In+Sn soil (14) 

In+Sn soil (14), 
In/TCLP (14) 

In+Sn soil (14) 

In+Sn soil (14), 
In/TCLP (14) 

In+Sn soil (14), 
In/TCLP (14) 

In+Sn soil (14) 

(Ice Only) (2) 

(Ice Only) (1) 

(Ice Only) (2) 
• ~ • 

(Ice Only) (1) 

(Ice Only) (2) 

(Ice Only) (2) 

(Ice Only) (1) 

(:%^-)4o*"$rt-so.i V Cl"i) 
M/G 

M/G 

In/TCLP (14) 

In+Sn soil (14), 
In/TCLP (14) 

(Ice Only) (1) 
. i . 

(Ice Only) (2) 

RBS-SOIA 

RBS-SOIB 

RBS-S02A 

S: 03-09-11 14:04 

S: 08-09-11 14:10 

S: 08-09-11 14:21 

RBS-S02B S: 08-09-11 14:31 

RBS-S03A . S: 08-09-11 14:37 

RBS-S04A S: 08-09-11 14:56 

RBS-S04B S: 08-09-11 15:02 

RBS-S05A S: 08-09-11 15:10 

RBS-S06A S: 08-09-11 15:15 Field Duplicate 

Shipment for Case 
Complete? N 

Analysis Key: 

In+Sn soil = TAL Inorga 

Sample(s) to be used for laboratory QC: 

MB52W5 

Concentration: L = Low, M = Low/Medium, H = High 

lies + Sn (SOU),, In/I CLP = I G L H inorganic (soil) 

Additional Sampler Signature(s): 

l .J /^^> 
Type/Desigrlate: Composite ='c, Grab = G 

' 

Chain of Custody Seal Number: 

Shipment Iced? 

TR Number: 2-344931618-091108-0009 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.047 Page 1 of 1 
7n3/f l iR-4fin7 



Cim0oiF 
Custody Record 

Temperature on Receipt 

4124 (0907) 
D r i n k i n g W a t e r ? Yes D N o ) ^ THE LEADER IN ENVIRONMENTAL TESTING 

Client 

Address 

City 

£ <~; ^ -?a o> -^ 

State 

I L J X 

Zip Code 

Project Name and Location (Slate) 

Project Manager 

" ^ - ^ <s. '~> ^ !3r <:-s " ^ y "^ " ^ 
Telephone Number (Area Codej^sa Numtier 

Srte Confaef Lab Contad 
a 

Carrigr/Waybill Number 

F . - i i G ; M . / ' e S n V OOTE,*^ ^ « \ - ? . 3 
Contract/Purchase Order/Quote Nb. O 

Sample 1. D, No. a n d Description 
(Containers for each sample may be combined on one line) 

Re>"b--seo-zr ) 
\"̂ SS»:S>..- ^ e . o - i ' ^ i f 

. t^«»-i»,-:..'-=>&.•e>-z.<n 

_j. ^ k ^ ' y ts<s o - ^ ^ 

, ^ ; ^ ^ , - c , , ^ ^ ^ - g , ^ . 

R ' ^ - ^ C r O - i ' S 

^ • i i y t ^ - !!SCS.T:> -^^-^ 

X - ^ < ^ ' ^ ~ ^ < E . T > ? , ' 3 

V ^ ^ : 5 > - /Sci^~::>'« V 

\ < V i . IS ~ •S<~ \-:> - ^ 2 -

f ^ V i - S - - S > C : ; I T : > ' ^ " ^ 

Date 

' \ \ \ ' \ o . % 

( 

1 

\ 

\ 
\ 

1 
1 
i 

4r 

Time 

Vv:2C> 

\\tb\ 
\\5fc 
U H O 

\VAo 

\S^$ 
\ v \ l 
\ \ ^ ^ 

\\^3 
KZ£>{ 

\Zcx> 
V l c ^ 

^ 1 

i*.-

1 
x 
K 

< 

< 

K 

X. 

A 

< 

K 

A 

X 

X 

S. 
• • 

Containers & 
Preservatives 

1 
% 

< 

*. 

X 

X 

K 
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X 
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< 

)< 
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1 1 g .1 II 
V 

X 

« 

K 

kt 

H 

3 -̂

*< 

K 
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< 

< 

< 

Date 

Lab Number 

/4/ia/ys/s rAffac/j //sf ;f 
mord space is needed) 

Chain of Custody Number 

h i Q d ij- 'J 

Page ' o l 1 

Special Instructions/ 
Conditions of Receipt 

Poss/bte Hazard/denft//cato« Samp/e D/sposa/ ^/*/ee may be assessed//samp/es are «(a/ned 

O Non-Hazard O Flammable D Skin Irritant D Poison B E i Unknown 0 Return To Client D Disposal By Lab D Archive For Months longer than 1 month) 

Turn Around Time Required 

D 24 Hours n 48 Hours D 7 Days D 14 Days D 21 Days D Other.. 

QC Requirements (Specify) 

d-^.a^.^ '•jK ~5>.-
- — j > 

Dale 

' ^v \ ' 'V\o% 

T7me f. Received By Oafe 

'=^\^\\</^ 
Time 

V'^'bcJ 
Oafs T/me 2. Received By Dale Time 

3. Relinquished By Dale Time 3. Received By Date Time 

Comnients 

D I S T R I B U T I O N i ^ ^ T E - Relurnedio ClienI with Report; CANARY • Slays with Ihe Sample: PINK -Field Copy 

file:////5fc


. USAirbill 
Express 

FedEK 
Tracting 
NumbcT a s m 005*^ bTE3 

1 r f O i n f F l t a s a print and prvsshMrd. 

Date ^ X w y p - ^ Sender's FedEx 
A c c o u n t N u m b e r 3^^^fc.n^l'S^ % z ^ 

Sender'sCopy 

4a Express Package Service ti>«MS(mfflDAvihiihrBT.Hwsniioii 6. Packagaafwiauis. 

l \ n FedEx Priority Ovetnight P I FedEx Standard Overnight P I FedEx Rnst Overnight 
wVNflxtbuancssmafnns.* I—I Nextbustnenafteraaon.' '— ' Eaff iastn«lbiaai«snaima 

Sender 's 
Name ^ ^ I ^ <• . c > ' ^ ' ' ^ c">>ovA Phone n ^ 2 J t \ 0 - g , - « - f t d X > D S S • . FedEx.Express Saver 

ThinltRdnestdiv.* ' Second busfwss day.* '—' Third tw^nestdiv.* 
FedBt Ewelope rate not availriile. MaiitraOT ctarpr Ona-pound nta. 

Company C A - ^ C ^-fe-O'^ * ^ . -X ^fV v , / ^ . -^ 

Address <C ^ - ^ ^ f S ^ - r - <=• - r — c ^ ^ - . -3. ' \ ^ ^ 

^ < - > c -
4b ExpressFreightService ToiiiusAnnDAYihiinif.uos<icii<iBS. P s c f a « K a v e r I » ^ 

r i FedExlDayFreight" nfe''B<2DayFreight f l FedEx3DayFreight 
t . ^ Nott business iMy.** I—>- Sacbndbusin iss i^* ' ' — ' TMidbudnissav.* ' 

' < ^ -̂

Q i S l a ^x^ • ? ^ < ; ? ^ ^ 

Oept/RoM/Sutc^Rooffl 

State > 0 ' 3 [ ' ZIP C > ^ 6 ' S S ' y ^ 
5 Packaging 
Q FedEx n FedExPali' 

Envelope* .-.....—-~^. 

2 Your in temal Bi l l ing Reference 
Rrsl 24 disracters MN]I appear on invoice. 

• FedEx • FedEx M l 
InduitereilExSpiaai'alt Box Tube \ . 
Fai lE»L«l| i («,ani lF«!BiStr i ,Pak. 

Odier 

3 To 
Recipient's 
Name \ < ^ v V , X 

Company \ C-ta-fc / \ 
X 

6 Special Handling . — 

U ArailaUsONUrfor ( J at FedEx Locaticin 
l e u . r . . ^ \ ^ - y .-Mi 4 C i ^» .^—^ - r«ffiKPiiortifOwwnigtitw&20av, NOTAyaUaUsfar 

Phone I ' T S t o C i i - T , i i C ^ ' X ^ r X l D 5f i . " '»VHl t t ,« ! i f« IE<»» Fe«xF»slO».iiii;lit 
^ : • FntgnttD sstc t ZIP codes. 

iRdndB FDd&t address bt Snctin 1 

. . ' - ^ ^ tf^<^ V CL, g > ^ ^l—as-^^O' 

Address;; I ^ ^ ^ C I L o > o^^-rvxo^>'N vH^v i^XT^r^ *S>t:L<u W 

DOBS ftp sbipment coittain daiironnis goods? 
ORB boK must ta cfaBcted. 

n 
at FedEx l i i c a t o n 
A n i l a U B a N U r f i i r 
FedEx Piiorily Oaemtaht end 
FtdElSPerlo MriKtbcateis. 

| - i HplDSsjiBdBy 

No n Yes . n Ves, , 
I—I Asperaltactied i—I'Sliippet's Declaration 

Shiptier'sDeclafation. oatnquired. 
Dansarous !)oods (incliiding diY ice) cannot be dappad in FdtJEii padtaging. 

• Dry Ice 
DiylulUt 

n Cargo/teraft Only 

We cannot deliver to P.O. boxes or P.O. ZIP codes. 

Address 

DeptAloor/Suite/noeni 
7 Payment BUitir. 

X l tolfai,- D Recipient Q Third Party • Credit Can) • Casli/Oieck 

To request a packsga be held at a specific FedEx location, print FedEx address here. 

City • ^ f ^ ^ , - - t ^ > - x ' \ ^ < ^ A v .^JrV. rv State V \ ' . ZIP C > ^ ^ \ 0 . " S 
^ 0 

Try onl ine shipping at fedex.com 
By usnig bus AhtriB you agree to the sennce conditions on the back of this AirtuU 

and in the cunem FedEx Service Guide, including tenns that linut oiir Rabifity. 

Questions? Go to our Web site at fedex.com 
or cal l 1.800.GoFedEx 1.800.463.3333. , 

T o ^ Packages Total W e o M Total DedaiedVEibfet 

$ m 
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USAirbill 
Express ^ asm DDET h^ia 

I r r o m Ple»se prim and press hard. 

Date * \ \ \ \ \ o ' ^ g 
Sender's FedEx O ^ C * / - ' - \ — \ . t ^ < J - > ' i 

AccountNumber. O \Ve3 1 ' Q iP C J 

Na"mT^ ^ ^ , - c > ^ - ^ - . - ^ ^ X c . v r - P h o n e ^ " ) l ; ^ ) ^ A ^ ^ ^ - f > ' ^ C X > D ^a^o&bSSd.... 

Company ^ , ^ 3 . ^ - ^ "tr C-;A --N ^ ^ o X v j i ^ A w r s * ^ ' -^r-%<:^ * 

Address. c L O : ! ^ CZ^ -̂r-*-̂ <:::̂ -̂̂  ' v ^ V - ^ ^ -

4a Express Package Service TO add SATURDAY iMnefv, see sectisn& packages m to i a ^ 

FedEx Priority Overnight P I FedEx Standard Overnight \ ~ \ FedEx First Overnight 
Nextbusnessmonnig.' . \ — ' NexttwanessatlBnioon.*. ^ ^ ^ Eartsst next business imnoig 

• FedEx Express Saver 
INrd bustnesi dtv.* ' Second business day.* ' — ' INrd bustnesi day.* 

FedEx fawetope rate not avalaMe. Mgymum dwga: OneHWund r m . 

4b Express Freight Service To atUsnumAVDeiimy, 

• Fed Ex IDay Freight* 
Nsxt business Oiy.** 

SBoSoctioaS. 

• FedEx ZDay Freight 
. S K o n l l i n i o s i d i v . * ' 

Packages met ISO Ua. 

• FedEx 3Dav Freight 
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'CoBforCwilfliiiBlioii: ~ 

City .E^ N - a . i L » , r > 

Oept/Roor/Sutc^Room 

state J O X ZIP C:^ '6 ' ^ -S . - '> -
5 Packaging 
D FedEx 

Envelope* 

• O i d w i d valus I M t t a n . 
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Q FedExPak* D MEx Q FedEx 
Includes fedExSfiuB Pak, R Q X T u b e 
FedEx laif la Pak, and FedB. Sturdy Pat 

1̂ 1 Other 

T!i. 

3 To 
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SEFff 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

SpilllD: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program " 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 08-09-12 

Carrier Name: FedEx 

Airbill: 8541 0029 6901 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Reoord 

Relinquished By (Date / Time) 

^ . - -5^^V^^>^^ /^» ''^^* 
2 ^ / 

3 

4 

37836 

Sampler ^ 
Sigiature: ^^^t^-jZ 

Received By 

/ -«.^tE >̂  

R 
^ / " ' (Date (Time) 

'^\\T.Vo% vfev: 

INORGANIC 
SAMPLE No. 

MATRIX/ CONC/ 
SAMPLER rrPE 

ANALYSIS/ 
TURNAROUND 

TAGNoJ 
PRESERVATWEJ Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DATE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

^ 

MB5319 

MB5320 

MB5321 

MB5322 

MB5323 

MB5324 

MB5325 

MB5326 

MB5327 

MB5328 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil ' 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 

UG In+Sn soil (14) - (Ice Only) (1) 

UG In+Sn soil (14) (Ice Only) (1) 

UG In+Sn soil (14) (Ice Only) (1) 

UG In+Sn soil (14) (Ice Only) (1) 

UG In+Sn soil (14) (Ice Only) (1) 

UG In+Sn soil (14) (Ice Only) (1) 

L/G In+Sn soil (14) (Ice Only) (1) 

UG In+Sn soil (14) (Ice Only) (1) 

L/G In+Sn soil (14) (Ice Only) (1) 

L/G In+Sn soil (14) (Ice Only) (1) 

RBS-S37 

RBS-S38 

RBS-S39 

RBS-S40 

RBS-S41 

RBS-S42 

RBS-S43 

RBS-S44 

RBS-S45 

RBS-S46 

S: 

S-. 

S: 

S: 

S: 

S: 

S: 

S: 

S. 

S: 

08-09-12 

08-09-12 

08-09-12 

08-09-12 

08-09-12 

08-09-12 

08-09-12 

08-09-12 

08-09-12 

08-09-12 

8:33 

8:36 

8:37 

8:41 

8:41 

8:50 

8:47 

8:44 

8:52 

8:52 

Shipment for Case 
Complete? N 

Analysis Key: 

In+Sn soil-= TAL Inorganics + Sn (soil) 

Sample(s) to be used for laboratory QC: 

MB5325 

Addffionai Sampler Signature(s): 7CL 
Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

Chain of Custody Seal Numlier: 

Shipment Iced? 

TRNumber: 2-344931618-091208-0010 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to: Sample Management Office, Attn: Heattier Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
703/818-4602 

F2V5.1.047 Page 1 of 2 



^EPA 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaugtian 

Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 08-09-12 

Carrier Name: FedEx 

Airbill: 8541 0029 6901 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Reoord 

Relinquished By (Date / Time) 

^ ^'^55^5r^/4/s' /r jo 
2 1 / 

3 

4 

37836 Q 

Sampler / ^ / p > 

Received By ' (Date / Time) 

\ -c>^G'« . «\\vAo-i Vti3Q 

INORGANIC 
SAMPLE No. 

MB5329 

MB5330 

_JVIB5331 

(?/ 
MB5332 

MB5333 

MB5334 

MB5335 

MB53M1 

MB53M2 

MATRIX/ 
SAMPLER 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
SLirface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 

CONC/ 
TYPE 

UG 

UG 

UG 

UG 

UG 

UG 

L/G 

UG 

UG 

ANALYSIS/ 
TURNAROUND 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

TAGNo7 
PRESERVATIVE/ Bottles 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

STATION 
LOCATION 

RBS-S47 

RBS-S48 

RBS-S49 

RBS-S50 

RBS-S51 

RBS-S52 

RBS-S53 

RBS-S88 

RBS-S89 

SAMPLE COLLECT 
DATE/TIME , 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

8:56 

8:57 

8:57 

9:02 

9:01 

9:08 

9:06 

9:11 

9:13 

ORGANIC 
SAMPLE No. 

QC 
Type 

— 

~ 
* 

Field Duplicate 

-
(0-24")/ 
Scott Snyder 

Shipment for Case 
Complete? N 

Sample(s) to be used for laboratory QC: 

MB5325 

AddUional Sampler Signature(s) ipler Signature( Chain of Custody Seal Number: 

Analysis Key: 

In+Sn soil = TAL Inorganics + Sn (soil) 

Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G Shipment Iced? 

TR Number: 2-344931618-091208-0010 
PR provides p r e U ^ ^ r y results. Requests for preliminary results will increase analytical costs. 

Send Copy to: ̂ P J i l e Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr^ 
703/818-4602 

antllly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1:WIP!)age2of2 



SEFft 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program V 
Inorganic Traffic Report & Chain of Custody Record 

2 

N J N 6 O 0 2 0 6 2 7 6 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 08-09-12 

Carrier Name: FedEx 

Airbill: 8541 0029 6901 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Reoord 

Relinquished By (Date / Time) 

1 ^ , ^ f ^ ^ : ^ j A A u j o 
2 f / ^ ^ 

3 

4 

37836 

Sampler • ; 
SigiatOre; . ^ . - ^ s r 

Received By 

^ ^ ^ G ^ 

R 
^ 

(Date/Time) 

-\\Kd.to-6\gsC> 

INORGANIC 
SAMPLE No. 

MB53A9 

MB53B0 

MB53B1 

MB53B3 

M /1B53B4 

MB53B5 

MB53B6 

MB53B7 

MB53Be 

MB53B9 

MB53C0 

MATRIX/ 
SAMPLER 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 

CONC/ 
TYPE 

U G 

U G 

U G 

U G 

L/G 

U G 

U G 

U G 

U G 

U G 

U G 

ANALYSIS/ 
TURNAROUND 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

TAGNoJ 
PRESERVATIVB Bottles 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

STATION 
LOCATION 

RBS-SED36 

SAMPLE c o a E a 
DA1E/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

S: 08-09-12 9:27 

RBS-SED37 S: 08-09-12 9:35 

RBS-SED39 S: 08-09-12 9:42 

RBS-SED40 S: 08-09-12 9:42 

RBS-SED41 S: 08-09-12 9:48 

RBS-SED42 S: 08-09-12 9:53 

RBS-SED43 S: 08-09-12 9.48 

RBS-SED44 S: 08-09-12 9:51 

RBS-SED45 S: 08-09-12 9:56 

RBS-SED46 S: 08-09-12 9:57 

RBS-SED47 S: 08-09-12 10.04 

Field Duplicate 

Scott Snyder 

Shipment for Case 
Complete? N 

Analysis Key: 

In+Sn soil = TAL Inorga 

Sample(s) to be used for laboratory QC: 

MB53C5 

Concentration: L = Low, M = Low/Medium, H = 

l ies + Sn (soil) 

= High 

Additional Sampler Signature(s): 

If H ' ( y 
Type/Designate: Composite = C, Grab = G 

Chain of Custody Seal Number: 

Shipment Iced? 

TRNumber: 2-344931618-091208-0011 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200- Fax 
703/818-4602 

F2V5.1.047 Paae 1 of 9. 



SEPA 
Region: 

Project Code: 

Account Code: 

CERCLIS ID; 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

2 

t^JN000208276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated /Assessment (IA) 

WESTON - RST 2 

Date Shipped: 08-09-12 

Carrier Name: FedEx 

Airbill: 8541 0029 6901 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Record 

Relinquished By (Date / Time) 

^ ^^/^S^^y/i/^/<$-.?<:> 
2 / / ^ 

3 

4 

37836 D 

"^^.ce 
Received By ' (Date / Time) 

V<:.^G X - N W W V.t,f^ 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No./ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COaECT 
DATE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB53C1 

MB53C2 

MB53C3 

M/IB53C4 

MB53C5 

MB53L1 

MB53M3 

MB53M4 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

UG 

L/G-

L/G 

UG 

UG 

UG 

UG 

UG 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) -

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(ice Only) (1) 

(Ice Only) (1) 

RBS-SED48 S: 08-09-12 10:02 

RBS-SED49 S: 08-09-12 10:04 

RBS-SED50 S: 08-09-12 10:08 

RBS-SED51 S: 08-09-12 10:12 

RBS-SED52 S: 08-09-12 10:15 

RBS-SED38 S: 08-09-12 9:36 

RBS-SED84 S: 08-09-12 10:21 

RBS-SED85 S: 08-09-12 10:21 

Shipment for Case 
Complete? N 

Analysis Key: 

In+Sn soil = TAL Inorganics + Sn (soil) 

Sample(s) to be used for laboratory QC: 

MB53C5 

Concentration: L = Low, U = Low/Medium, H = High 

TRNumber 2-344931618-091208-0011 
PR provides p r e l i j ^ ^ ^ results. Requests for preliminary results will increase analytical costs. 
Send Copy to: s H ^ Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr..TUfhtllly, VA 20151-3819- Phone 703/818-4200; Fax 
703/818-4602 

Chain of Custody Seal Number: 

Shipment Iced? 

Pl̂ f Ail f^Mf 
F2V5.1.04^5aqe2of2 



^Em 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

iSampling Co: 

USEPA Contract Laboratory Program ^ P 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

Pi205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 

Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 08-09-12 

Carrier Name: FedEx 

Airbill: 8541 0029 6901 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

-
Case No: 

DAS No: 

Chain of Custody Record 

Relinquished By (Date / Time) 

^ ^ ^ < ^ < ^ ^ / z / o y / ^ ^ 6 
1 / ' r 

3 

4 

37836 

Sampler y 
Sigiature: ^ , ^ 

Received By 

^ o , ^ ( = x 

R 
^ / (Date / Time) 

•"xVA°^ V€20 

INORGANIC 
S A M P L E No. 

MATRIX/ 

SAMaER 

CONC/ 

TYPE 

ANALYSIS/ 

TURNAROUND 

TAG No J 

PRESERVATIVE/ Bottles 
STATION 

LOCATION 

SAMPLE COLLECT 
DATE/raiE 

ORGANIC 
SAMPLE No. 

QC 

Type 

@? 

MB5336 

MB5337 

MB5338 

1/1B5339 

MB5340 

MB5.380 

MB5381 

MB5382 

MB5383 

MB5384 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 

U G 

U G 

L/G 

U G 

U G 

L/G 

U G 

U G 

U G 

L/G 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (.1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

RBS-S54 

RBS-S55 

RBS-S56 

RBS-S57 

RBS-S58 

RBS-SED07 

RBS-SED08 

) RBS-SED09 

1 RBS-SEDIO 

) RBS-SEDl l 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

S: 08-09-12 

10:45 

10.40 

10.49 

10:45 

10:54 

12:22 

12:29 

12:50 

13:10 

13:05 

— 

~ 

— 

— 

-
Scott Snyder 

Shipment for Case 
Complete? N 

Analysis Key: 

In+Sn soil = TAL Inorga 

Sample(s) to be used for laboratory QC: 

MB5385 

Additional Sampler Signa)we(s): 

^ J { / > • 
Concentration: L = Low, M = Low/Medium, H = High Type/Design&e: Composite = C, Grab = G 

Chain of Custody Seal Number: 

Shipment Iced? 

l ies + Sn (soil) 1 

TRNumber: 2-344931618-091208-0012 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200: Fax 

llfSWK 1 ^ 2 ^ , 

F2V5.1.047 P a n o l n t o 

703/818-4602 



j J L p p A USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

Region: ' 2 

Project Code: 

Account Code: 

CERCLIS ID: NJN000206276 

Spil l lD: A205 

Site Name/State: Raritan Bay Slag Removal/NJ 

Project Leader: Dan Gaughan 

Action: Integrated Assessment (IA) 

Sampling Co: WESTON - RST 2 

Date Shipped: 08-09-12 

Carrier Name: FedEx 

Airbill: 8541 0029 6901 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Record 

Relinquished By (Date / Time) 

^ ̂ ,^^\^-^?/zA- /^36 
2 / / ' / 

.3 "^ 

4 

37836 

Sampler 

Signature: ^ ^ 

Received By ' 

Vc<^'£.^ 

R 
/ (Date/Time) 

« A \ V A C « \W!>C> 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

AN/U.YSIS/ 
TURNAROUND 

TAGNoJ . 
PRESERVATIVe Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DAIE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB5385 

MB5390 

MB5391 

- ^ M B 5 3 9 2 

MB5393 

MB5394 

MB53M5 

MB53M6 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Surface Soil 
(0 -24" ) / , 
Scott Snyder 

U G 

L/G 

U G 

U G 

U G 

L/G 

U G 

U G 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

RBS-SEDl 2 S: 08-09-12 13:30 

RBS-SED17 S; 08-09-12 12:15 

RBS-SEDl 8 S: 08-09-12 12:20 

RBS-SED19 S: 08-09-12 12:35 

RBS-SED20 S: 08-09-12 12:50 

RBS-SED21 S: 08-09-12 13:10 

RBS-SED86 S: 08-09-12 10:30 

RBS-S90 S: 08-09-12 10:51 

Shipment for Case 
Complete? N 

Analysis Key: 

In+Sn soil = TAL Inorga 

Sample(s) to be used for laboratory QC: 

MB5385 

Additiofial Sampler Signature(s): 

Ue^ 1/ / 
Concentration: L = Low, M = Low/Medium, H = High Type/DesignAe: Composite = C, Grab = G 

Chain of Custody Seal Number: 

Shioment Iced? 

l ies + Sn (soil) 1 

TR Number: 2-344931618-091208-0012 
PR provides prelj 
Send Copy to: 
703/818-4602 

l i ^ ^ ^ r y results. Requests for preliminary results will increase analytical costs 
i^Pe Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr.^iSntilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.l. l f fage2of2 



^ L f l 9 t USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

Case No: 

DAS No: 

37836 R 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated /Assessment (IA) 

WESTON - RST 2 

Date Shipped: 08-09-12 

Carrier Name: FedEx 

Airbill: 8541 0029 6901 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Chain of Custody Reoord 

Relinquished By (Date / Time) 

^ ---y€^/^^y4 /<?̂  

Sampler 
Sigiature: ^ ^ r ^ > ^ 

Recehred By (Date / Time) 

V<^ ' ^^?c «>.V\2\o^\&:>o 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

AN/U.YSIS/ 
TURNAROUND 

TAG No./ 
PRESERVATIVE/Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DA1E/T1UE 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB5395 

MB5396 

MB5397-

MB5398 

MB5399 

MB53M7 

MB53M8 

MB53M9 

MB53N0 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24") 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

L/G 

L/G 

UG 

UG 

L/G 

UG 

L/G 

L/G 

L/G 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn SON (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

RBS-SED22 S: 08-09-12 13:25 

RBS-SED23 S: 08-09-12 12:25 

RBS-SED24 S: 08-09-12 13:32 

RBS-SED25 S: 08-09-12 13:41 

RBS-SED26 S: 08-09-12 13:45 

RBS-S92 S: 08-09-12 14:20 

RBS-S93 S: 08-09-12 14:30 

RBS-SED87 S: 08-09-12 13:50 

RBS-SED88 S: 08-09-12 13:54 

Field Duplicate 

Shipment for Case 
Complete? N 

Analysis Key: 

In+Sn soil = TAL Inorganics + sn (soil) 

Sample(s) to be used for laboratory QC: 

Concentration: L = Low, M = Lo»//Medium, H = High-

Chain of Custody Seal Number: 

Shipment Iced? 

TR Number: 2-344931618-091208-0013 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200: Fax 

r 
F2V5.1.047 Pano A /,f 1 

703/818-4602 



Ancnorage 
2000 W. International Airport Road 

Suite A10 
Anchorage, AK 99502 
phone 907.563.9200 .fax 907.563.9210 

Chain of Custody Record 
TestAmerica 

A ^ ^ \ D ; \ \ I O C 

IMC LKAOEH IN CHVIRONMENTAL fCSTING 

*«'b-A\ O O i * - \ fel'S'A-) 
TestAmerica Laboratories, Inc. 

Address 

Client Contact 

Your Company Name here Q Q ^ . j t c o . •5>oSvJfc. vorx-i. 

2 . ^ ^ C-cv~^eai; . ^ T ^ ^ 
City/State/Zip g A.^ >-•' / jQCT i C » ' T > ' ^ ' K " ~ ) 

(xxx) xxx-xxxx Phone 

(xxx) xxx-xxxx F/\X 
Project Name: yj^ 

Site; 
c^y-x-tl«wr> "^S*"--ns ' ^ ^ " - ^ 

P 0 # 

Sample Identification 

Project Manager: ' O ^ <JV~.<; 
Tel/Fax: ^ - t y t . ' ^ * - N \ " ^ - ^ ' < O Q * 

Analysis Turnaround Time 

Calendar ( C ) or Work Days (W) 

TAT ir different ftom Below 

Sample 
Date 

2 weeks 

1 week 

2 days 
1 day 

Sample 
Time 

Sample 
Type Matrix 

Dot 
Cant. 

Site Contact: Q 

Lab Contact: 
CTO»o<.y> o»2> Date: « \ \ V 3 _ \ O M COC No: 

Carrier: V i A iH X. 
Job No. 

J of--2)L- t̂ Q*̂ ^ 

SDG No. 

Sample Specific Notes: 

g . ^ - : ) ^ g . 0> 3><i- «\\vz\«roM.-) S«/^ 

x2.g^r3 ' : a & 0 2>~) o«\-».s 

g , ^ - . : ^ - ^ . a O S ' ^ c(-\-»>Q, 

^ ^ • ^ - : - ^ ^ • 0 3 ^ ^ Cf\**3, 

© -R <^:!e^ - ~3L= r ^ >->^r-> C^HZ 

( ^ e ^ . - ^ _ \ a M. V O ' N ' W 

^ ^ ^ : > - t ? C ^ V ^ ^ 3 o'xH**-

T g ^ f S - : ^ — s . ^ - O ^ ^ o'^6i 

^vSf> - : : ^ ' ^ 0 - ^ ^ C<\SL 

^ ^ - S * - rsf^r:) >A^ O'xV) 

"̂̂  >a>^ - r:f^g:.-o ^ n xoc.^ t 
R ^ < 3 - - :s><g5:>*\"t$' v o c i . 

Preservation Used: 1= Ice, 2= HCI; 3= H2S04; 4=HN03; 5=NaOH; 6= Other. 

Possible Hazard Identification 
CU Non-Hazard • Flammable CJ Skin Irritant Poison B CD t/n/ijiown ^ 

Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) 
CJ Return To Client CJ Disposal By Lab CD, Archive For Months 

Special Instructions/QC Requirements & Comments: 

Relinquished b; 

"S»r>- t . . ' ^«^^ 

Company: 
>43g> 

Date/Time: i Received by: Company: Date/Time: 

Company: Date/Time: Received by: Company: Date/Time: 

Relinquished by; Company: Date/Time: Received by: Company: Date/Time: 



Anchorage! 
2000 W. IntematllWBvirport Road 

Suite A10 

Anchorage, AK 99502 
Chain ofCustody Record 

\^m Testy^erica 
H i t i r .Ant l l IN tNVlSONMIlNIAL ILSIINO 

pVionc 907.563.9200 fax 907.563.9210 

. Client Contact 

Your Company Name here v ^ ^ ^ . ^ ^ ^ ^ . ^ ^ . ^ . ^ x . . « ^ 

Address e . o t S C : . . - - »^ ^ o - i t S ) ^ • 

CIty/Sfate/Zip C = . ^ N - , ^ ^ | ^ S ( e i ^ - f e - ^ 3 » - ^ 

(xxx) xxx-xxxx Phone 

(xxx) xxx-xxxx F/VX 

Project Name: .-3 j --» - _ 

Site: U <S 

P O # 

Sample Ident i f icat ion 

R ^ - b ! :3 i - '0 -X ' - \ ^ 

R ^ - ^ - f:, & e i ^ ^ ^ 

'r2."Ps-±> -:^>c=0=S V 

^ ^ ^ - r^ e - O ^ - Z . 

Rt^s-b, - . ^ 3 0 - T S 4 

^ j R t S T i - t i e o i S - Z . 

<y ^ cbt i - -j>s.'^ - ^ ^ 

f i b s S ^ D n 

e & S S < ^ 'C) 
(ie>6.^(^ ce. 

afcs<^«:5 n 
c.6SS6r> ; i [ 

Project Manager: O C r - ^ ^ o A ^ ^ 

Tel /Fax: <.-^-a.«>» * - ^ \ - ^ - • S ' S ^ i . r ^ 

Analysis T u r n a r o u n d T ime 

Calendar ( C ) or Work Days (W) 

TATifdifferentfromBe 

• ^ 2 week 

ow 

5 

I—J 1 week 

1—1 2 days 

1—1 Iday 

Sample 

Date 

^ \ » i \ ^ : « , 

f 
\ 

^ 

N ^ 

Sample 

Time 

V O O - ^ 

\ C i o M 

\ C . » Z , 

\ . o \ S 

\C-2 . \ 

VOZ. I 

\c-3»o 
/Z3S 

i3 '^ 
722"̂  

| t ^ 
ys/o 

S>mpl« 

Type 

6-

/ 

/ 

\ 

\ 

\ 

1 

1 t f 

Matrix 

: 3 < . ^ 

/ 
/ 

I 
\ 

j 
/ 

i * 

((of 
Cant. 

t 

/ 

" T ^ 

^ s A a i.V\ JJ«5 

SiteContact: • ^ j ^ 0 - « ^ - t . V » e . r « 

Lab Contact: ' * 

Ji 
a 
E 

i 

Preservat ion Used: 1 - i c e , 2= H C I ; 3= H 2 S 0 4 ; 4 = H N 0 3 ; 5 = N a O H ; 6= Other 

Possible H a z a r d Ident i f icat ion 

' ' Non-HazarJ ' ' 'Flammable ' ^ Skin I n i l a n I Poison B ' ' Unknown ' ' 

3 

< 
• i 
V 

0 

X 

K 
K 

K 
x 

X 

X 

K 
>( 

< 

^ 

\ 

, " ^ S ^ K C.«A-t,<A C 

Date: c \ \ v z \ o ^ 

Carrier: ^ k ^ S . * * 

—" 

TestAmerica Laboratories, Inc. 

COC No; 

Z o f _ 3 COCs 

J o b No . 

S D G No. 

Sample Specific Notes; 

S a m p l e D i s p o s a l ( A fee m a y b e a s s e s s e d i f s a m p l e s are r e t a i n e d l o n g e r t h a n 1 m o n t h ) 

'—^Return To Client ' — ' o / s p o s a / B y Lab '— 'A rch i ve For Months 

Special I ns t ruc t i ons /QC Requirements & Comments : 

Relinquished b ^ > ^ ^ . f - y 

Relinqui.'ihl^d b y / ' 

Relinquished by; 

Company: 

Company: 

Company: 

Date/Time; 

Date/Time: 

Date/Time: 

Received by: 

Received by: 

Received by; 

Company; 

Company: 

Company: 

Date/Time; 

Date/Time: 

Date/Time: 

file:///CioM


Anchorage 

2000 W. International Airport Road 

Suite AlO 

Anchorage, AK 99502 

Chain of Custody Record 
TestAmerica 

IMC LLADLR IH LliVIKONMt'NIAt IL i l lh ' t . 

phone 907.563.9200 fax 907.563.9210 

Client Contact 

Your Company Name here \ A J P < ^ V N V 1 . S O 1. • > t \ ( M O . S 

Address o /o S C a j r ^ p i s ^ S 1> r~ 

City/State/Zip 6 c i i 5 ^ s f \ A ' S 0 % ^ 2 > ' 7 

(xxx) xxx-xxxx Phone 

(xxx) xxx-xxxx FAX 

Project Name: ^ c ^ ^ [ \ c ^ ^ ft^ S V G L O . 

Site: " 3 
P O # 

Sample Identification 

Rss s£ b <a^ 
I ^ B S S ^ D - ^ c i , 
/56S5£Ci : )3 
R 6 S 6 e { ^ o-^ . 

f^e>&sfc^ 11. 
jR-e>sS^t> i^ 

Re>6SeO 24 

^ B ^ x S ^ D <9S 
R B S S ^ c ^ i l 
.R<asS(?^, o1 

\ 

\ 

Project Manager: 'y) Q c ^ o O , V \ ^ / \ 

Tel/Fax: 7 i .Z . H H 5*^0 0 
Analysis Turnaround Time 

Calendar( C)o r WoricDays (W) 

TAT if different ftom E 

' ' 2 wee 

clow 

ks 

1—1 1 week 

1—1 2 days 

I I 1 day 

Sample 

Date 

"̂ htl̂ h 

Sample 
Time 

/3^5 
i2 5o 
)3ZS 

i l 5 0 

/33o 
/•X2-0 

/33L 
/3^/ 
/3oS 
i-z-it-

Sample 
Type 

~(h 
/• 

^ / 

Matrix 

5 e d 

/ 

1 

\ 

1 

\ 
v; 

«of 
CODt. 

/ 

/ 
/ 

1 

's/ 

SiteContact: T> ^ i k . U ' ^ ^ ^ ^ 
Lab Contact: 

a 
B 
SI 

1 

Preservation Used: 1= Ice, 2= HCI; 3= H2S04; 4=HN03; 5=NaOHi 6= Other 

Possible Hazard Identification 

^~~^ Non-Hazard '—^Flammable '—^Skin Irritant PoisonB ' — ' Unknown ' — ' 

X 

X 
< 

< 

< 

< 

< 

A 
\ 

X 

Date: ' 7 / / Z . / o f ) 

Carrier: f e c i C > 

1 

"1 

TestAmerica Laboratories, Inc. 
COC No: 

3 of J > COCs 

Job No. 

SDG No. 

Sample Specific Notes; 

•_ 
Sample Disposal ( A fee may be assessed i f samples are retained longer than 1 month) 

'—Return To Client '—^Disposal Bv Lab ^—^Archive For . Months 

Special Instructions/QC Requirements & Comments: 

Relinquished by;,,.—, ^^--~y 

Relinqui.sh/d by; / 

Relinqul.shed by; 

Company: 

0 0 > t = : - ^ T c j J 
Company: ' 

Company: 

Date/Time: 

DateA'ime; 

Date/Time: 

i 1 

Received by: 

Received by: 

Received by: 

Company: 

Company: 

Company: 

Date/Time: 

Date/Time: 

Date/Time; 

• 



USAirbill 
Express ^ asm DDET b'^Di 

I r f O i n nwuftrnttntfpress htRL 

Date ^ \ v i e . \ 0 ' 6 'Accourt^NLfaer.. ,3>^4a " ^ " ^ X ' ^ " " ^ Z . ' * > 

Sender's Copy 

4 B ExiiiBssPaGlaigBSerace'<>>**<'''""B«^ ftriagwytatajtaL 

J ^ FetlExPriorttaOvemight [ " ] FeilExStandartOvernight PH FalExTirstOvemght 

Sender's 
Name •^«:^^^,'^«-^^,>w.r «i.w3zi-'̂ v^*s'tgig. Diasas 

"ly 
• FedEx Express Saver 

ThMbuikwsdMi* SKcndbtHiiMSicttvL* I — ' ThMbutesdvy i * 
ridtit biwlflpi filB iwt wii ifalt. I f twu in chifpK Ofl> pound rail. 

Company ( L ^ - J . - < - 7 « ^ r i ^ ; : o .<r^ • f ^ . ^ ^ o T t r x o v x . ^ V r ^ i 
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SEFH 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader; 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program ^ P 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

08-09-15 

FedEx 

8541 0029 6522 

Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Record 

Relinquished By (Date / Time) 

^ ^ ^ - f f ^ ^ ^ t/fsA^ n3o 
2 ^ / 

3 

4 

37836 ' ^ D 

Sampler y ^ y ^ 
Sigiature: . ^ ^ ^ ^ . ^ ^ 

Received By ' (Date / Time) 

\ « ^ € > v c\ws\o"% s-̂ TsO 

INORGANIC 
SAMPLE No. 

MB52Y1 

MB52Y2 

MB52Y3 

) 
MB53H6 

MB53H7 

MB53H8 

MB53H9 

MB53J0 

MB53J1 

MB53L5 

MATRIX/ 
SAMPLER 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Field QC/ 
Scott Snyder 

CONC/ 
TYPE 

M/G 

M/G 

L/G 

L/G 

L/G 

U G 

L/G 

L/G 

L/G 

M/G 

ANALYSIS/ 
TURNAROUND 

In+Sn soil (14), 
In/TCLP (14) 

In+Sn soil (14) 

In+Sn soil (14) 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

TAG No J 
PRESERVATIVE/Bottles 

(Ice Only) (2) 

(Ice Only) (1) 

(Ice Only) (1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

STATION 
LOCATION 

RBS-S07A 

RBS-S07B 

RBS-S07C 

RBS-SWl 2 

RBS-SWl 2D 

RBS-SWl 3 

RBS-SW13D 

RBS-SW14 

RBS-SWl 4D 

RBS-RIN02 

SAMPLE COLIEa 
DATE/TIME 

S: 08-09-15 

S: 08-09-15 

S: 08-09-15 

S: 08-09-15 

S: 08-09-15 

S; 08-09-15 

S: 08-09-15 

S: 08-09-15 

S: 08-09-15 

S: 08-09-15 

10:03 

10:06 

10:11 

8:49 

8:49 

8:53 

8:53 

8:55 

8:55 

10:45 

ORGANIC 
SAMPLE No. 

' 

QC 
Type 

" " • 

~ 

— 

— 

— 

~ 

Rinsate 

Shipment for Case 
Complete? N 

Analysis Key: 
DTAL = Dissolved Meta 

Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): IJf/z 
Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

s (aqueous), In+Sn soil = i AL inorganics + bn (soil), ln/!>n(aq) = I A L Inorganics + an (aqueous), In/ICLH = lULH inorganic (soil) 

Chain of Custody Seal Number: 

Shipment Iced? 

TRNumber: 2-344931618-091508-0014 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
703/818-4602 

F2V5.1.047 Page1 of 2 



^LJPPJlk USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

Case No: 

DAS No: 

37836 R 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill 10: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 

Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

08-09-15 

FedEx 

8541 0029 6522 

Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Chain of Custody Record 

Relinquished By (Date / Time) 

^ . - ^ C ^ ^ ^ / ^ ^ / j - / 7 J O 

Sampler 
Sigiature: 

Received By 

Ve.^<C.:x. «^ \vsW V\2fe) 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TyPE 

ANALYSIS/ 
TURNAROUND 

TAG No./ 
PRESERVATIVE/Bottles 

STATION 
LOCATION 

SAMPLE COULECT 
DATE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB53N1 

MB53N2 

MB53N3 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 

. (0-24")/ 
Scott Snyder 

U C In+Sn soil (14)- (Ice Only) (1) 

U G In+Sn soil (14) (Ice Only) (1) 

L/G In+Sn soil (14) (Ice Only) (1) 

RBS-S96 

RBS-S94 

RBS-S95 

S: 08-09-15 9:36 

S: 08-09-15 9:35 

S: 08-09-15 9:42 

Shipment for Case 
Complete? N 

Analysis Key: 

DTAL = Dissolved Meta 

Sample(s) to be used for laboratory QC: Additional Sarnpler Signature(s): 

. /Z— 
Concentration: L = Low, M = Low/IVledium, H = High Type/Designate: Composite = C, Grab = G 

s (aqueous), In+Sn soil = I AL Inorganics + Sn (soil), ln/t>n(aq) = 1 AL Inorganics + bn (aqueous). In/1 CLP = i U L P inorganic (soil) 

Chain of Custody Seal Number: 

Shipment Iced? 

TRNumber 2-344931618-091508-0014 
PR provides p r e l i ^ ^ v results. Requests for preliminary results will increase analytical costs. 

>sP|ne Send Copy to: S; Management Office, At tn: Heather Bauer, CSC, 15000 Conference Center Dr., Cnantiliy, VA 20151-3819; Phone 703/818-4200; Fax , ^ a n t F 2 V 5 . i . 0 4 ^ a a e 2 o f 2 



SEFt 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program ^^P 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

' A 2 0 5 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

W E S T O N - RST 2 

Date Shipped: 08-09-15 

Carrier Name: FedEx 

Airbill: 8541 0029 6522 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Reoord 

Relinquished By (Date / Time) 

^ ^ ^ ^ ^ ^ ) ^ j /zs/oy f73» 

/ I / ^ ^ 
3 

4 

37836 

Sampler 
Signature: ^ _ ^ 

Recehred By ' 

' ^ - ^ - f cV . 

R 
^ / (Date / Time) 

«a\viVo<* o>£:> 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TI/PE 

ANALYSIS/ 
TURNAROUND 

TAGNoJ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DA1E/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB5341 

MB5342 

MB5344 

^ -> .MB53J2 

7) 
^ ^ M B 5 3 J 3 

MB53J4 

MB53J5 

MB53K8 

MB53K9 

MB53N4 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Soil 
(0-24")/ 
Scott Snyder 

M/G 

M/G 

M/G 

UG 

UG 

UG 

UG 

UG 

UG 

M/G 

In/TCLP (14) 
/a^lr\-»-S„ Soi l 

In+Sn soil (14) 

In+Sn soil (14), 
In/TCLP (14) 

In+Sn soil (14) 

DTAL (14) 

In+Sn soil (14) 

DTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

In+Sn soil (14), 
In/TCLP (14) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (2) 

(Ice Only) (1) 

(HN03)(1) 

(Ice Only) (1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(Ice Only) (2) 

RBS-S59A 

RBS-S59B 

RBS-S60A 

RBS-SWl 5 

RBS-SWl 6 

RBS-S97 

S: 08-09-15 10:57 

S: 08-09-15 11:11 

S: 08-09-15 11:30 

S: 08-09-15 11:35 

RBS-SWl 5D S: 08-09-15 11:35 

S: 08-09-15 12:13 

RBS-SW16D S: 08-09-15 12:13 

RBS-SW23 S: 08-09-15 13:00 

RBS-SW23D S: 08-09-15 13:00 

S: 08-09-15 13:35 

LabQC 

Shipment for Case 
Complete? N 

Analysis Key: 

DTAL = Dissolved Meta 

Sample(s) to be used for laboratory QC: | 

MB53J5 

Additinnal Sampler Signature(s): 

Concentration: L = Low, M = Low/Medium, H = High Type/Designatfe: Composite = C, Grab = G 

Chain of Custody Seal Number: 

Shipment Iced? 

s (aqueous), in+bn soil = 1 AL inorganics + t in (soil), in/! in(aq) = 1 AL inorganics + Sn (aqueous). In/ iULH" = 1CLH" Inorganic (soil) 1 

TRNumber: 2-344931618-091508-0015 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to: Sample Management Office, At tn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.047 Paae 1 o f 2 
7n3/R1R-4fin9 



SERA 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

2 

V 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

08-09-15 

FedEx 
8541 0029 6522' 

Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Record 

Relinquished By (Date / Time) 

^ ^^'i^^.A'''^ f / sA^ /73£> 

3 

4 

37836 R 
SL^,,^^^^ 1 
Received By ' 

\ ;LVfc^ 

/ (Date/Time) 

•^\^'4c'S vn^ao 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No./ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DA1E/T1ME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB53N5 Surface Soil 
(0-24")/ 
Scott Snyder 

M/G In+Sn soil (14), 
In/TCLP (14) 

(Ice Only) (2) RBS-S98 S: 08-09-15 13:27 

Shipment for Case 
Complete? N 

Analysis Key: 

DTAL = Dissolved Meta 

Sample(s) to be used for laboratory QC: 

MB53J5 

Additwnal Sampler Slgnature(s): 

Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

s (aqueous), In+Sn soil = TAL Inorganics + Sn (soil), in/t>n(aq) = I AL inorganics + Sn (aqueous). In/1CLH = ICLK inorganic (soil) 

Chain of Custody Seal Number: 

Shipment Iced? 

TR Number: 2-344931618-091508-0015 
PR provides p r e l i | ^ ^ r y results. Requests for preliminary results will increase analytical costs 

^ P e 

jsas), fspsM .,«&• sjr . , f * K;J f. 

• i % i ; . i j j i % # i t 
Send Copy to: 
70.1/81 fi-4Rn9 

Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr.l^frantilly, VA 20151-3819: Phone 703/818-4200; Fax . W ^ a a e F2V5.l.o?7^age2of2 



^ E F 9 I 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Ci 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

• 

Listody Record 

08-09-15 

FedEx 

8541 0029 6522 

Bonner /^alytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Reoord 

Relinquished By (Date / Time) 

' ^ . f ^ ^ - f / ^ / ^ n3<^ 
2 1 / ^ ^ 

3 

4 

% 

37836 D 

^̂ ''-,.-;̂ V̂ ^ 
Received B y ' ' / (Date/Time) 

\^J^'Grx «\v«V« "̂̂ "̂ "̂ -̂  

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAGNoJ 
PRESB^VATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COUECT 
DATE/TIME 

ORGANIC 
SAMPLE No. 

QC 

Type 

MB53C9 

MB53D0 

MB53D1 

MB53D2 

MB53D3 

MB53D4 

MB53D5 

MB53D6 

MB53D7 

MB53K4 

MB53K5 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder • 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

L/G 

L/G 

L/G 

L/G 

L/G 

UG 

L/G 

L/G 

L/G 

Surface Water/ L/G 
Scott Snyder 

Surface Water/ L/G 
Scott Snyder , 

In+Sn soil (14) (Ice Only) (1) 

In+Sn soil (14) (Ice Only) (1) 

In+Sn soil (14) (Ice Only) (1) 

In+Sn soil (14) (Ice Only) (1) 

In+Sn soil (14) (Ice Only) (1) 

In+Sn soil (14) (Ice Only) (1) 

In+Sn soil (14) (Ice Only) (1) 

In+Sn soil (14) (Ice Only) (1) 

In+Sn soil (14) (Ice Only) (1) 

ln/Sn(aq) (14) (HN03)(1) 

DTAL (14) (HN03)(1) 

RBS-SED56 

RBS-SED57 

RBS-SED58 

RBS-SED59 

RBS-SED60 

RBS-SED61 

RBS-SED62 

RBS-SED63 

RBS-SED64 

RBS-SW21 : 

RBS-SW21D 

S: 08-09-15 14:17 

S: 08-09-15 14:20 

S: 08-09-15 14:32 

S: 08-09-15 14:35 

S: 08-09-15 14:50 

S: 08-09-15 14:55 

S: 08-09-15 14:57 

S: 08-09-15 15:06 

S: 08-09-15 15:09 

S: 08-09-15 13:50 

S: 08-09-15 13:50 

Field Duplicate 

Shipment for Case 
Complete? N 

Analysis Key: 

DTAL = Dissolved Meta 

Sample(s) to be used for laboratory QC: Addltivnal Sampler Signature(s): 

Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = 0, Grab = G 

s (aqueous), in+bn son = i AL inorganics + an (soil), in/sn(aq) = i A L inorganics + Sn (aqueous) 

Chain of Custody Seal Number: 

Shipment Iced? 

TRNumber: 2-344931618-091508-0016 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 
Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC," 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
7n.i/ftifl.4Kn9 

F2V5.1.047 Pano I nf 7 



^ p C M V USEPA Contract Laboratory Program 
Inorganic Traffic Report & Cliain of Custody Record 

Region: 2 

Project Code: 

Account Code: 

CERCLIS ID: NJN000206276 

Spill ID: A205 

Site Name/State: Raritan Bay Slag Removal/NJ 

Project Leader: Dan Gaughan 

Action: Integrated Assessment (IA) 

Sampling Co: WESTON - RST 2 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

08-09-15 

FedEx 

8541 0029 6522 

Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Record 

Relinquished By (Date / Time) 

^ ̂ ^ ^ f T ^ i ^ ^ j / f S ^ / d y ^ 7 3 0 
2 / / 

3 

4 

37836 D 

Sampler J O ^ 

Received B j / (Date / Time) 

V ^ ^ >s - \ \ v b \ c f » . V - l ^ 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAG No7 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DATE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB53K6 

MB53K7 

MB53L0 

MB53N6 

^ 1 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

Surface Water/ 
Scott Snyder 

L/G 

UG 

L/G 

L/G 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(.1) 

RBS-SW22 

RBS-SW24 

S: 08-09-15 13:40 

RBS-SW22D S: 08-09-15 13:40 

S: 08-09-15 13:55 

RBS-SW24D S: 08-09-15 13:55 

Field Duplicate 

Field Duplicate 

Shipment for Case 
Complete? N 

Analysis Key: 

DTAL = Dissolved Meta 

Sample(s) to be used for laboratory QC: Additional Sampler Signature(s): 

Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = 0, Grab = G 

s (aqueous), In+Sn soil = IAL Inorganics + bn (soil), in/bn(aq) = IAL Inorganics + bn (aqueous; 

Chain of Custody Seal Number: 

Shipment Iced? 

TRNumber: 2-344931618-091508-0016 
PR provides p r e l j ^ ^ h y results. Requests for preliminary results will increase analytical costs 

4|e Send Copy to: 
TO'^/Ris./ieno 

e Management Office, Attn; Heather Bauer, CSC, 15000 Conference Center Dr.Tnantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1 O ^ ^ i Paae 2 of 2 



Anchorage 
2000 W. IntemationaTAirport Road 

Suite A10 

Anchorage, AK 99502 
phone 907.563.9200 fax 907.563.9210 

Chain of Custody Record 
\M TestAmerica 

THE LEADER IN ENVIRONMENTAL TESTINQ 

r\<.*->o\ \ V J O O , TestAmerica Laboratories, Inc. 



Anchorage 
2000 W. International Airport Road 

Suite AlO 
f 

Anchorage, AK 99502 
phone 907.563.9200 fax 907.563.9210 

Chain of Custody Record 

Client Contact 

Your Company Name here \ j y ^ " c J i S ^ O > J 
Project Manager: Q . r > r \ c , ^ . ^ , \ ^ ^ 
Tel/Fax: S ^ 

Address 

City/State/Zip 

(xxx) xxx-xxxx Phone 

(xxx) xxx-xxxx FAX 
Project Name: 

Site: 
Kg~,.-x-fa=^^<, ^ <>S^. 

>> ^ ^ IS-
P O # 

Sample Identification 

Site Contact: 

Analysis Turnaround Time 

Calendar ( C ) or Work Days (W) 

TAT if dilTcrent from Below 

CJ 

2 weeks 

1 week 

2 days 

1 day 

Sample 
Date 

Sample 
Time 

Sample 
Type Matrix 

»or 
Cont 

Lab Contact: 
Date: *NV,\^\e,-^ 

TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

TestAmerica Laboratories, Inc. 
COC No; 

C a r r i e r : V \ c . x ^ . " " ^ ' ^ ' ^ of COCs 
Job No. 

SDG No. 

Sample Specific Notes: 

i^\"^S' . ^ o n A '='\^^V»5 i c c r s 

Re>'^- rbS^^A 1^6.-7 

• i ^ i S r ^ - 3 ^ o CX \ i 3 o 

9k ^ : S - ^ ' - - v O V3^i5 

^ ^ . • ^ - ^ ^ - i ^ \ - ^ l 

Preservation Used: t== Ice, 2= HCI; 3= H2S04; 4=HN03; 5=NaOH; 6=0ther 

Possible Hazard Identification 
C J Non-Hazard CJ Flammable CJ Skin Irritant Poison B — ' Unknown 

Sample Disposal ( A fee may be assessed i f samples are retained longer than 1 month) 

CJ Return To Client CD, Disposal By Lab a Archive For Months 

Special Instructions/QC Requirements & Comments: 



USAirbill 
Express ^S a s m DD5T bS22 

1 F r o m Phase prntindpress luni-

».. V ^- 'V J Sender's FedEx ,._ .». , _^ ^ _ 
Date * A \ \ 5 > \ 0 - ^ ^ AccountNumber ^ ^ * \ 4 > " ^ ~ ^ ' T S " t S ^ . ^ ^ 

Sender's Copy 

4a Express Package Service i<ii*i8«wDmiMniiiwiMta>t Packanttrnto t a t a . 

FBIIEX'Priority Ovemiaht C \ FedEx Standard Oysmight' ' V~\ FedEx First Oramfght 

Sender's 
Name 

n OWNfylO MHCtkiCMltMl* , 

t 5 > c ^ « > N » ; ^ y - ^ ^ ^ ^ = ^ P h o n e n 3 t l ^ \ ^ ^ 5 ^ < a ^ ' U ^ & 

Company L ^ , i ^ - r < X j : : > . i r \ ^:S> <g>Vc?TI,Vov-»-a> .J^v-NO. . 

• . FedEx Btpress Saver. 
TMnJbiatandw.'. 

Fad&EnwfaiW rets not availBliit.MlnfckmdwiiKOiibWnllTll». 

'Pac la i ie im ia r taaa . 

Address 2.«s=iS cm^gy 

City ^ ^ ^ \ - ^ € > • ' ^ 

Dept/Rooi/Sutcffooai, 

state j < y ^ ZIP c i s r g i s y ^ . . . 

2 Your IMernal Billing Reference ' O . , ^ 1 - 1 ^ ^ I ^ ' ^ / ^2^^ '> ' ' ' J ' ^ ' ^ t ^ — > v ^ ^ . , J 

3 To 

S ^ r r " ' " ^ : ' ^ ^ , . ^ ^ > . J L : A ^ 0 f ' < : V x < . ^ ; ^ Phone toi ) p ^ A > > t ^ 

Company V -ag>v~><^<-«" . A v - ^ < \ « J 7 t l \ < > « s , \ 

Ssf "^r^Yy^ «^^c^^>. 
Wa cannot dslivar lo P.O. tons or P.O. ZIP ccxtM-

Address 

.S^ 
] S 'DipVRiu'/SfAifflirain 

To r*quesl a psckaBO fa« luld at a spacific FadEx location, piimFadEx addtasstiaia. 

City s ^ ^ V . e ^ V c > 0 ; r - \ state POVSt . aP 

Try online shipping at fedex.com 
E^ using this Aiftiifi ytwa'sTMb the sWvicfl conilflions on te 

anil in tha (ninert f«i]Ex SeivicB Guide, inchllling tenns that limft (Uir i isb^. 
Questions? Go to our Web site atfeitex.coin 

oi'call.1.800.GoFed6(i:8in.46a3339. 

•4b Expressi ie igMSer«)(»' i i '^ i#nMYOii^ 

• FedEx IDay Freight* n ' M E x Z D a y f f a i a W ' ' R'^<lEx'30Byi*s'Q' ' t ' 
lte«ltoiiiaMda»~ . l - J SiaBl.laakira.4B«,'f'. . . M'.'11<k!lMt>B>Ji«rt:-,' 

' 5;'" Packaging 

• .FedEx n'Fed&PalC ' 'n-'Fodfet, . ,Q.fadEx'i^"""iJJKQfe 

Fad&l^P^andFad&aurtifPBt:,^. j - • : , . - .•• •.-.,; . 1 : . •••-• . . i . ; - ; , ^ • 
^yelbpe* 

6' ^Spicial iHaidlhq' 

r n SniMMYMwq' 
U , iMWiliaNUrfiir 

-FadbPrloibOamWitFailExaiay; 
. f9S» lOair Mgh^anilFa^ 2Dav 

r - l HOlOWfeakil^, . 
L2)Vtt FedEx'tbcatai v • 

NOTAnUaliiekr 
Fad&RilOaaiiiaM. 

. . . itilMkiX' 

naiuliltouiaiA'Sf cadaa 

v,v[f3!:̂ BS 

m HOUISittantay 
' L j l ' at'FedEic libcaAdh' 

AnBgUeONUriK 
FMSX I'ifoiw Ovinii 
:FME«Spl^,aal|al 

'No';:n.Yes • .Divlce 
' Divb' t ' Divlcli.'>'''"i 

iiooiii|iadii<nadiyiciiem»iiWrtipi»ari'F«i^'^^ ' " ' ' ' ' ' ' '"Q'CaiBo'<feriltCli i iy " 

7 ' ^ - . 
• E ia iMEl tec t l lo .GrCnt tCn l lb .WML -

'^Sender 
•ActtNllni-
S«tlonli<l 
littiad. 

QiReciBemr, • iOiiTWrdPafty; • Q^Creifit^Cartl ;. i i l lGashSheck 

FadbllcitNo. 
CoitCanlNo: 

:w 
MlK l 

;• 

: !.,...: i i 'C - •• , . 
: • & : : " : ' , 

i i i f j iMtV^!- :'1ctiltacindiyria*i . 

to'siODiiidraytiudBdn.ihlgher.mliKSut^ : 
FlalEKUMpnlv 

;!iVCIV)ltesidentialDeliveiy:Sigmrtui)a7.0^bn^^^^ 

i ^ N o Signature r - i Direct Signature'! r—j'Indirect Signaturei-
^ Y R e a u i r a d Amiaa l ia i ^Mi | I.Hnoonalaawiitlaal.. . 
"fac&i»nia»b.lalt««lli- ffiriElB"*'''**^' ^ lwWrfa«lldTO»iw« • 

•I • naBnoonnB H B I ^ B I W , 
PackagtmsybaMtweh-

furdoSniy. 

ffifSSflff^ SEQ 
lto.0Mfi/DS>Pan#ISazat*«t9M'n[BM&fm)nH}VtU.SA SHT 

http://�
http://EiaiMEltectllo.GrCnttCnllb.WML


. USAirbill 
Express i!s asm QDÊ  bS3a Senders Copy 

r T O m P k a a print andprass hard. 

Date ' ^ \ s f e \ o * ^ AccountNumber i i S * ° \ ^ ^ ~ ^ * ^ ' T S ^ S J ^ 

4a OtpresPadiaBeSenini >>NMM^ hdoinapt 

FedEx Ferity Ovemight ' p i FedEx Staralard Oveniight' , f ^ Iw lExF^ 'dwr i i i ^ 
,NoithiiiiiiiiiiiBiniBn(j" ^—r^;iWKthialnirifciaiMiJ.fj;i'|''.i'V.',i,' i ,j't;^^^'.EiifcttiiM(tliililiiaiiiiaiMBB 

i k i i i i i r l i n l M b a i i K * ; 

Sendees 
Name <:.o' ̂  Y - i 

^ 
.'c:.V— PhoneFi^^Z) A X ^ ' S ^ C a g ? B ' ^ & Q.;FedEx.ExpressSaveri: 

t IMbinlnndM- ." 

Address ^ , < ' " > ' ° S . - ^ ^ - T T Y - f ^ g * . . ^ •S. \ Z ^ ̂ T !. • ^ 

.SMsndhittinBsdiy.* ' . 1 - ^ HdrdburiMssd^L' 
ftdfaEnwIcce fata not ivdiMfcllfiWBjinchafwOrwHiound rati. 

!'4b'. Express FreigM SmcefTti'ip'Mniiin 

,f71,FedEx IDay Freight* ' -R'FedEx'zpaYFrojhti' ' ; ; ' f ^ FeilEx3DavRrBigM ' 

City a <̂ V tSOv:^ 

DqitynDpi/SiitBrniioin 

State >J>a", ZIP r«±3. ' ^ ' ' ^ ' r> 

'* CiltDrCuiAuiilkm: -. 

V k v : v ^ V v ^ I o>v>y-> c> PhonellSOZJC 

To 
Recipient'! 
Name.. 

Company \ ̂ ^ A v-vS e->-'x *—<>«. C-c^QCa 

Address ^ C ^ . C^^t>>nrvv>r>o<~^ o\l.'«.| ' \ ^ !V ' ' " ^ i f c i c W 
Wa cannot dalivar to P.O. boxea or P.O. ZIP codas. 

Address: 

^ ' Oapt^RootySuite/Roofli 

To request a package ba held et a specific FedEx bcation, print FedEx address hare. 

City >g>v^- C3v\ \ , r - tT^fV\ State \ / \ ZIP < ! ! 3 ^ * - \ i C a 3 

Try onl ine shipping at fedex.com 

By tising litis AirfaS you agree to the senncQ cotiifilians on the bacic of lltts Afftnl] 
' ant] in lhe current FeilEx Service Guide, inchniing tenns that liinit our OahSty. 

Questions? Goto our Web siteatfedex.coin 
or call 1.800.GoFedEx 1.800.463.333a 

'5'''̂ ',Pacd|(aging '","..'..'. V 
:|I]i^FedEx Q i ^ d & P a i t * . •;• •• ^ ^ • Q f F « I E x : ! / " ' ' ' ; [ 3 l e ( i 0 - : ' ! ' I ^ ^ ( W ^ 
^ ^ EnvBlooa* ^ ^ iniitaie.Fe«.snieip«i,;' ^VrSl'BiKv''''- '• •^^-Tiiha'-'^!' " - ^ X "'-•' Emfetope* IndudesFedEiSnlPall,'.'' ^M:-VBin.' ' 

F a d b l J | ^ M ^ U F | ^ 9 l I ^ ^ ^Tuto-' 
, ;'.(';i.;fi!. 

r ' ^ p i t i a l V f a n d l ^ ^ ' ^ v ^ i i | J i a M i M : ! ^ ^ p f e i i ^ 

.LJi.*i«lhi||».OMy«or MI'atfBdExibcalion'JB- iii-"'^li<l-*Bfffldainca6[ni • 
WE>Plioi%0«niigbtMEs20Btl : l m f l > H l l l > l i l l » . f c l j ^ l l M W h t . 

. F«& IDay ftaitjitand Fad&iD.» FedBifWO«en*(»' ' i ^d^M^Oa i i i l i l l aa l ' 
' nalgntD aaiea ZIP codai . ..^Fei&tSlovtnaeleeliiciiana 

WT<o;;-n Yes . o i ^ • v ^ i f f i | i l l ^ ' ; ^ ^ ^ •'"''"'''" ' '^"^'"" ' ° " " ' • ' n Yes ., 
. ' : . l - J .Asparattadied' 

njliOwicB:',.,. , 
U.DVKa'UNIM -

0 '̂Ciiflb*Aicralt Oiiiy." 

,._. _ - ^ . , •SMmiei'aDoeleraltai . , . _ , _ , 
SWppat'aBetlaialien.^ji';:-.; tnotnijulnd.;^:',,^'!'..;' ..j ,-ii ' '.ti^|''(. Ji^i'^v'^rT 

pngnoustjpiidsPnGliMflnBdTvlGalfiantotbo^hippadinFa^ " ' ' ' 

, A y ^ ! ^ r f ! ^ ' 7 ? ^ ? ^ EArMei««ll laerlM|IIMIb.Mei.i .̂  ^ { K S f ^ f t f - B . * : • 

<SF^-to^to ^ • /Recipient.. i;i ..fliJliinlPsity; rt.iQijGraditiearil:^; fljCsstyCheck 
' " 'XsK l tan lw i ' 

Foi&AcctNa 
OadllMM:^ 

TOtBpaaBBS 

. ' ' • . • • • ' . • ' . : : ' ' ' . ' . . \ & ' - ' ' : 

FetlEi Use Only 

8' 'iVEMfiRMiiientia! DeliyiBry^Signtitiirt:C|jitibns.!iiob 

NoSl^ature {—| Direct Signaturei' f ^ : Indirect Signature NoSignature r—lUirectiignaturBi' r-^; indirect Signature: •• r—'—^ 
Pscngi Cray be left Mth- i t e ^ ^ u . '• .- • - i . . . - . - . — -
o i i toMntaBBt iaMt in * ^ ^ ^ ^^V&^'A 
fordefcuy. 

Al>LDitiSAfi-)^«15B»1-«1994-2a05Fe£H1WTH)ttlU.SA SRV 

X I 
CO , 



& E n ^ USEPA Contract Laboratory Program ^ P 
Inorganic Traffic Report & Chain of Custody Record 

Region: 2 

Project Code: 

Account Code: 

CERCLIS ID: NJN000206276 

Spil l lD: A205 

Site Name/State: Raritan Bay Slag Removal/NJ 

Project Leader: Dan Gaughan 

Action: Integrated Assessment (IA) 

Sampling Co: W E S T O N - RST 2 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

08-09-16 

FedEx 

8541 0029 6496 

Bonner Analytical Testing 
Company 
2703 oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No; 

Chain of Custody Record 

Relinquished By (Date / Time) 

^ ^ 7 ^ ^ ^ ^ i ^ / 4 /£<̂ S 
2 / / ' • 

3 

4 

37836 

Sampler 
Sigiature: ^ ^ 

Received By 

V ^ e ^ 

'fll 

R 
e ^ 

/ (Date / Time) 

«S,\U.\MS \ 4 H 5 

l^40RGANIC 
SAMPLE No. 

MB53C6 

MB53C7 

MB53C8 

MB53E2 

MB53E3 

MB53E4 

MB53E5 

MB53E6 

MB53E7 

MB53L6 

MB53N7 

MATRIX! 
SAMPLER 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Field Q C / 
Scott Snyder 

Sediment/ 
Scott Snyder 

CONC/ 
TYPE 

L/G 

L/G 

L/G 

L/G 

L/G 

L/G 

L/G 

L/G 

L/G 

M/G 

L/G 

ANALYSIS/ 
TURNAROUND 

In+Sn soil (14) 

In+Sn soil (14) 

in+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

ln/Sn(aq) (14) 

In+Sn soil (14) 

TAGNoJ 
PRESERVATIVB Bottles 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(HN03) (1 ) 

(Ice Only) (1) 

STATION 
LOCATION 

RBS-SED53 

RBS-SED54 

RBS-SED55 

RBS-SED69 

RBS-SED70 

RBS-SED71 

RBS-SED72 

RBS-SED73 

RBS-SED74 

RBS-RIN03 

RBS-SED89 

S: 

S: 

S: 

S: 

S: 

S: 

S: 

S; 

S: 

S: 

S: 

SAMPLE COlLEa 
DA1E/TIME 

08-09-16 

08-09-16 

08-09-16 

08-09-16 

08-09-16 

08-09-16 

08-09-16 

08-09-16 

08-09-16 

08-09-16 

08-09-16 

9:15 

9:45 

10:58 

14:45 

14:50 

14:52 

14:57 

14:58 

15:00 

9:40 

11:40 

ORGANIC 
SAMPLE No: 

QC 
Type 

5) 

Rinsate 

Shipment for Case 
Complete? Y 

Sample(s) to be used for laboratory QC: 

MB53E5 

Concentration: L = Low, M = Low/Medium, H = High Analysis Key: 

In+Sn soil = TAL Inorganics + iin (soil), ln/Sn(aq) = IAL inorganics + Sn (aqueous) 

Type/Designate: Composite = C, Grab = G 

Chain of Custody Seal Number: 

Shipment Iced? 

TRNumber: 2-344931618-091608-0017 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to: Sample Management Office, Attn; Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax F2V5.1.047 Paae 1 of 2 
703/818-4602 



^EPA 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

08-09-16 

FedEx 

8541 0029 6496 

Bonner Analytical Testing 
Company 
2703 dak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Record 

Relinquished By (Date / Time) 

' ^ ^ / ^ ^ / . / ^ ^ , ^ 
2 / / ' 

3 

4 

37836 

Sampler 
Sigiature: ^ A 

Receĥ ed By / 

V c ^ E ^ 

R 
f ^ 

/ (Date/Time) 

"NV^W ^̂ -vi> 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAGNoJ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COU£CT 
DAIE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB53N8 Sediment/ 
Scott Snyder 

UG In+Sn soil (14) (Ice Only) (1) RBS-SED90 S; 08-09-16 12:40 

Shipment for Case 
Complete? Y 

Sample(s) to be used for laboratory QC: 

MB53E5 

Analysis Key: Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

In+Sn soil = TAL Inorganics + Sn (soil), in/sn(aq) = TAL Inorganics.+ Sn (aqueous) 

Chain of Custody Seal Number: 

Shipment iced? 

TR Number: 2-344931618-091608-0017 
PR provides p r e ^ ^ n r y results. Requests for preliminary results will increase analytical costs. 
Send Copy to: a l ^ 
7m/« i«- / iRn9 

le Management Office, Attn; Heather Bauer, CSC, 15000 Conference Center Dr^anti l ly, VA 20151-3819; Phone 703/818-4200; Fax ) ^ h a 

IcfcGiOii M i r f 
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itc^^Hia 2000 W. I n t e ^ ^ a l Airport Road 

Suite AlO 

Anchorage, AK 99502 

phone 907.563.9200 fax 907.563.9210 

Client Coatact 
Your Compar^y Name here \ > 0 ( 3 . ^yTV-i f O 

Chain of Custody Record 
tAi 

Project Manager: " y ^ . ^ - , \ ( -Vfey- \ 

Tel/Fax: ̂ - > V 2 . ^ ) ^ \ \ - | - '^'^^ tj><J> 

TestAmerica 
Kit LtAOtH in tiiVlRONMtNVAI. VLbUNi.. 

TestAmerica Laboratories, Inc. 

S i leC.n t»c t=r^ .G. . .^ .W.^ 
r ...Ik ^ A H 4 A . » A . " ^ Lab Contact: 

Pate: «Ss>\v.faVo,^ 

Carrier: ^ ^ yS . ^ 

COC No: 

} of COCs 
Address ' ^ O ^ d - « - ~ . -P^^- Analysis Turnaround Time 

City/State/Zip - L 
(xxx)xxx-xxxx Phone 

•>?r / «F'1<!!»'^'V' Calendar (C) or Worjc Days (W) 

(xxx) xxx-xxxx FAX 
Project Name: T ? ^ . ^ ^ ^ . ^ ^ ^ ^ ^ ^ 

Site: " l ! , ' ^ ^ "6^ 
PO# 

CZl 

T A T if difTercnl from Below , 

2>weeks 

1 week 

2 days 

1 day 

Sample Identification 
Sample 

Date 
Sample 
Time 

Sample 
Type Matrix 

Hot 

Coot. 

Job No. 

SDG No, 

Sample Specific Notes: 

R ^ - S t ^ ^ ^ ^'2> '^\i&\cfi &*HVS, (Sr Soi A 

'R^'t> - -be^x^ -SH 0*VA*> K 
rx <3>s ' a»^ r 3 «;-^ i C S ^ 

? > ^ s • sg.r:> <A^ ^ \ * ^ >C 

I yy Rg*̂  •ss'o^o U H O 

\^sc> 

^Hs^ 
' R ^ t ^ - t S G ^ O Cy"^ VH'^S 

Rgb^- - ^ e r ^ '^'Z. ^^v^-) 
^ \ ^ - h - ^ g o ~ ) 3 X'AS'^ 

R t ^ ^ - ' r j g Q - ^ M \5ocJ 

X 
Preservation Used: 1= Ice, 2= HCI; 3= H2S04; 4=HN03; 5=NaOH; 6= Other 

Possible Hazard Identification 
CJ Hon-Hazaril CJ Flammable C J Skin Irritant Poison B n Unknown ^ 

Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) 

• Return To Client '—^Disposal By Lab CJ . Archive For Months 

Special lnstmction.s/QC Requirements & Comments: 

<;.r!>^^^-s.-.-^^«-'^ 
Company: 

Company: 

\ 4A5> 
Date^ime: 

Date/Time: 

Received by: 

Received by: 

Company: 

Company: 

Dale/Time: 

Date/Time: 

Relinquished by: Company: Date/Time: Received by: Company: Date/Time; 

file:///5ocJ


. USAirbill 
Express 

FedEx 
Tracking 
Number asm DD5T m m 

h Y U n f^aasa prim and prass hard 

D a t e * = > N ^ f c \ c > < < r 
Sender's FedEx. 
Account Number Cj^^c^^n*^ is "23 

Sender'sCopy 

4a ExpressPackagaSeivice ToBiidSAiinDAviMinntnaswtint. Packagesm(state. 
i / •Kmaleoeom. 
n t ] FedEx Priority Overnight ( n FedEx Standani Overnight F l FedEx first Overnight 

A X NextbtistRessmoinn&* I — I : NcxtbuannssftBnioan.* I—I EsiliKtnadliuaMSSmornna 

Sender's 
Name L.<s^ts: 

Company j J . — ^ <lgi>'Co'--> ^ I ^ ,g>\>Jt-*t-.>-^-*^ ,) a-

Phone(ma^vn-s-̂ K-̂  D^m^. • ..FedEx Express Saver 
Thrd btcnssi d w * Seinnd bustnesi day.* <—! Thrd.b tsmn day* 

FwfeEnvdope rate not BVBfl«fate.MinBnll^^chwM:0n»^)O^i>dtlte. 

j ~«C- , 
E x p r e s s F r e i g h t S e i v i c e TiiaUSATUBOAVIlalhnfy.iaaSoi:tii»6. Pa jagBSamr lSBB lS . 

Address < 1 J < 2 ! ? - _ ^ C-. .»^^K•^•<'^C^^J»'Ja V 

n FedEx IDay Freight* 
U ^ Nod business o i y . " • FedEx 2DayFr«ght p i FedEx SDav Freight 

Sscondbusnesidt^^ ' I—rl. Hwdbusimssdty.'* ' 

'Cs l lh f CflnfirmsOttt _ 

City £:>.s . e > j 

OeptyHoor^uite/nooni 

state > 0 - S ZIP 0 > ' T ^ « e > ' y ^ 

Your Internal BiHing Reference 
Fust 24 charutBfS will sppearon invoice. Ze»*-\o\ . c r^^s . c::>\.o/7o4^4 

5 Packaging 
n FedEx • FedExPak' 

Envelope* .-..^---^. 
• FedEx • FedEx 

Indudes FedEx Sinsll.Psl^ R n y T u b e 
fedE»li i jePeli.«»IFeilEKSninlr(«i 

DedefBdMhniWteoa 

Other ^ Q t 

To 
Recipients 
Name VC.-v. V I, V ' - ' ^ 

6 Special HaniUing 
n SAHBHIAYDefeieiy 
L I AvaBaWaOIflYfor' 

r 
liii l i n lw fadBta i thMi ip .S i f fHa i i l 

Company H •C.-friC. A a'"r> <,<•'%<-!;-» JJ^ 2a_ 

Address ^ ^ ^ g ^ ^ 1 . jS» •or^r-^>->>> t ' b . - j X ^ f " . " ^ laL iC-W 
We cannot (leiiveT to P.O. boxes or P.O. ZIP codes. 

Address 

Dept/Ftooi/Suiteilloam 

To r«()ustt a package ba haM at a spocilic FailEx location, print FatJEx address here. 

Citv::g>^^^V-^'^.:^.A..^r4-.L.r> state NJ \ ZIP o S A > o " s > 

Try online shipping atfedex.com 
By using thb AirtiiP youagree to the service comfidons on the back of this Mrinll 

and in the current FedEx Sennce Giride, including terms that limit our liabiBty. 

Questions? Go to our Web site at f e d e x x o m 
or call U00.6oFedEx 1.800.463.3339. 

FedEx Priotity OKmieh^ FedEx 2DaY, 
FettEKlDar(nighl.>nlFed' ~ 
Fretgtit to trieet ZtP codas. 

\ s h i p m e o t 
One box m s i bo 

1-1 HOLOVIfeekday 
I I _i .f-_jr- . . - i iT. I at FedEx ti)cation 

Phone f l S O Z . ) Q i f s C ^ -~ V ~ V " \ 0 SSi"'^fc3Sp'SdS^'°" fedanmowmigH. 

M^" • 
DoBstfais shipmentjontaibdanoBniitt Bowls? 

I 

at FedEx Location 
AmlaUaOWyi i i r 
F«Cx Piiorilv Owenislit end 
FedEiPOelUa ' 

I—I I W U S a t i B i ^ 

Yes n Yes 
Aspersttadwl I—I SIsppet'sDedantJon 
Shippei'sOeclaration. nelraquired. 

Dengemis goods Induding dry icel cennot be slopped in W E x peckiffng. 

• Dry Ice 

Q Cargo Aireraft Only 

7 Payment Bfflte B„f^A^^.„c™ac«iNabd«. , 
X I tet"Nfh D Recipient •rThirdParly Q CreditCard Q Cash/Check 

8 .HBN Residential Delivery S i ^ a t u r e Options iii<iun<iuiiiesisiiami,id«kDinctorMinct 

•
NoSignature i - ^ Direct Signature .—{Indirect Signature - ^ — 

Rnniiimrl I Anyonestractoienfs I Itnooneiseveiabtoet 
PecKje^nbeWwi*- '— ' .J*™jl»ySjntadeli»fy. I—' ,ecipl«jy«™nienvone 
ou>Kii?>sign«»e ^ f l ^ S i B S S S S i S I B 
todelivoy.. s^nDrdeliwilf. " • « > » 

Rev.DateS/115*Paft#15626t.«1394-2{105FedEs>FnNTEDWU.S.A. SRY 
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USAirbill 
Express 

reatx 

TiS a s m DDE'=5 bMTb 
1 F r o i n Pteasa print and press hard. 

Date « ^ \ S . < t . \ o - < ^ AccountNumber 3 > * \ 4 > ' ^ " - ^ i S " ^ Z . " ! ^ 

4a Express Package Seivice ToaiidSATuiiDAriM»nf.iMSaci 

S / FedEx Priority Overnight f l FedEx Standart Overnight 
^ ^ ^ HeAbieanessfnoninii.* <—^ Nesttwanecseftennaa* 

Sender's Copy 

•<. P a e k a g a i m l o l S O ^ 

• FedEx first Overnight 
Eaif intMit busnass motninQ 
daGwtrvtoulactiocabonL* 

Sender's 
Name r ^ cr . < s > < \ ^ T ! ^ tf^-^JwC ' Phone n^ t j i \ \ - \~^ ' ^&c^ 

Company ( . ^ !> g g i , ' t - ' < i > r N ^ a r > \ > 3 t - \ O / ' S ' ^ A - V ^ < : . 

Address " g o ^ d , c . v > ^ i p . ^ ^ - . > " O v . -

n FedEx2Day , , _ _^ _ 
I — ' Second businass day.* <—' Third btoinass day.' 

" FedEx Envelope rata not evaflabla. Mininium chame: Ona-pputtd ma. 

• FedEx Express Saver 
Third btoinass dav.* 

4b Express Re igM Seivice To ediSAIUaOATOalianiiatSadlaDe: i 'ack^aomrlSBU& 

n FedEx IDay Freight* 
l - ^ Neia business dey." • FedEx 2Day Freight 

Second business day 
p ) FedExSDavFreight 

City K : Z O \ ^>» vrra-. 

OeptAloaiySuite/Rooni 

State .A~r A ' ZIP O ' ^ ' S V ^ 

* Cal for Confiiiiuitnvc . 

5 

D FedEx 
Envelope* 

•Oedandv i lue iad lSI l l 

2 Your Intemal Billihg Reference 
First 24 characteTS wm eppeor Ol imoice 2 , c > i ^ O \ . 0 ^ ^ ^ c 3 v < ^ . a c > ^ 

n . FedEx Pak* Q FedEx • FedEx 
IndudBtFedBcSmaflPBlt, BOX TubO 
FedEx Leite Pak, and FedBr Sturdy P><L 

K Other 

3 To 
Recipienfs 
Name 

Company 

\ ^ ^ A \ ^ VJL3V^dL<:,V>^^^ PhonetgQV) g.6M - P i 6 ^ 

6 Special Handling 

Q AvafiaUe ONLY for' 
FedEx Priotih Ovenaghl FedEx ZDay, 

hriotfefadSttMuM hi Section 1 

SAlURDAYDebay 
• laMeONlV 

PriofibrOveneg 
FedEx IDeynsigit and FaiExJOiy 
Fralgbtto salKt 21P codes. 

|-Ti HOLDVIfeekday 
L J at FedEx Location 

NOTAinilaUsiiir 
rattet Rftt OwiTiight 

r - l HOlBSsjimlay 

Sh. f a . (->«-» -tL .r— / ^ V . ^ ' ' ^ . j g ; ' * > » \ T C \ < > > \ \ 

Recipient's 
Address 2 . ~ ^ O l > gD^>*^ C^r t̂ ? ^ ^ L 
We cennot deliver to P.O. boxes or P.O. ZIP codes. 

Address 

DeptVRoor/Suite/HoMn 

To request a packege be held et e specific FedEx locetion. print FedEx eddress here. 

City ^ ^ ^ ^ V<^\3. State A \ ^ ZIP 3r^>^\o^^L• 

Try onl ine shipping a t fe t lex .com 
By using this AJrblD yotj agree to the service conditHHis on llw back of this Airbill 

andinthecurrentFedExSeiviceGuiiJe.'includingtennsttiat limit our Bability. 

Questions? Go to our Web site at fedex.coni 
or call 1.8aO.GoFedEK 1.600.463.3339. 

I^N" 
Dtwsdiis shipment contalo ttopiieroiofliwds?' 

^ OniboiimiistbgdiKnl. 

No n Yes 

atFedExtocahoh 
AnitaUe ONLY ior 
FBISX Ptiority OvMnJohl and 
F a i ^ 20iy ID lalact ncidans. 

L J Ship, 

1 
Asperettaiihad I—J Shipper's Dedamion 
Shijipei'sOedaratitn. notratpaiad 

Oenskous goads (indudino dry icel caniiot be slilpped In Fedet packafihg. 

• Dry Ice 
Diybsiut 

L J Cargo Aireraft Only 

7 Payment BUlto: 

K Sender 
Acc tNa i i -
Sectidilwa 
lie b led 

- Enter FedEx Ace t N I L or Credit CanlNabelneL -

n Recipient Q.Third Party Q CreditCard Q CastVCheck 

Total hckages Total DedaredVUmt 

$ .00 

tOur liability is Umlted toS100 unless you declare.aNflhCf valua. See bacit far details-
FedEx Use Only 

8 NEW Residential Delivery Signature Options nyoo raqtara o aqnalur^ check Dnct or bidrect. 

Indirect Signature 
Ifnoonaisevaiafalaet •

NoSignature i—..Direct Signature r*-. 
Required LJ 'V"""'^.,.^-. U 
P.ca»,n«ybe.leftrtdv ' - ' ^ j j ^ g g < * . * » * * » > . ' - ' ^ , . „ ^ ^ ^ „ ^ 

sgn for deSvery. 
out obtanino attpiatura 
fordefivcfY. 

SED 
RBV.D3teyQ5>Patt#15B2ei>et994-2(XaFedEx>l>RINTE0INU.SA SRV 

http://atfetlex.com


-THii ?A(.€ ^ 

^ A ^ X ^ AJTi t i ^^L^Uy BLAA^IC^ 



SrEm 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program 1 9 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON - RST 2 

Date Stiipped: 

Carrier Name: 

Airbill: 

Shipped to: 

08-09-10 

FedEx 

8541 0029 6945 

Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No; 

Chain of Custody Record 

Relinquished By (Date / Time) 

^ ^.f^^i^4^?/r<-/^?- 1750 
2 ' / 

3 

4 

37836 

Sampler y 
S ^ a t u r e : ^ ^ 

Received By 

V ^ ^ ^ G ^ 

• R 
ZP 
I (Date / Time) 

c \ \ v i \ o - ^ OC£> 

INORGANIC 
SAMPLE No. 

MATRIX/ 

SAMPLER 

CONC/ 

TYPE 
ANALYSIS/v 

TURNAROUND 

TAG No./ 

PRESERVATIVE/ Bottles 

STATION 

LOCATION 

SAMPLE COLLECT 

DATE/TIME 
ORGANIC '^ 

SAMPLE No. 

QC 
Type 

© 

MB5347 

MB5348 

MB5349 

MB5350 

MB5374 

IV1B5375 

MB5376 

MB5377 

MB5378 

MB5379 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 

i.-^^. 

6- -Mrt5' 

L/G 

L/G 

L/G 

L/G 

L/G 

UG 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

(Ice Only) (1 

RBS-S61 

RBS-S62 

RBS-S63 

" 
RBS-S64 

RBS-SEDOl 

RBS-SED02 

RBS-SED03 

) RBS-SED04 

) RBS-SED05 

) RBS-SED06 

S: 08-09-10 

S; 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

12:33 

12:40 

12:28 

12:33 

9:21 

9:34 

9:45 

10:02 

10:30 

10:48 

-

~ 

-

Field Duplicate 

~ 

-

-

• ~ 

Scott Snyder 

Shipment for Case 
Complete? N 

Analysis Key: 

In+Sn soil = TAL Inorga 

Sample(s) to be used for laboratory QC: 

IVIB5375 

Concentration: L = Low, M = Low/Medium, H = 

lies + bn (soil) 

= High 

Adcytibnal ̂ mpler S^ature(s): 

Type/Deslghate: Composite = C, Grab = G 

Chain of Custody Seal Number: 

Shipment Iced? 

TR Number: 2-344931618-091008-0001 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to; Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
703/818-4602 -' 

' i > 
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l ^ C O A USEPA Contract Laboratory Program 
Inorganic Traffic Report & Cliain of Custody Record 

Region: 2 

Project Code: 

Account Code: 

CERCLIS ID: NJN000206276 

Spil l lD: A205 

Site Name/State: Raritan Bay Slag Removal/NJ 

Project Leader: Dan Gaughan 

Action: Integrated Assessment (IA) 

Sampling Co: W E S T O N - RST 2 

Date Shipped: 

Carrier Name: 

Airbill: 

Shipped to: 

08-09-10 

FedEx 

8541 0029 6945 

Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Reoord 

Relinquished By (Date / Time) 

^ . . - j ^ Z ^ ^ ->//<>/»rn3c> 
2 / / 

3 

4 

37836 

Sampler , 
Signature: ^ _ _ ^ ^ 

Received By I 

VL^e>. 

R 
^ / (Date / Time) 

ovV^sVcshsV-Oi-* 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

AN/U.YSIS/ 
TURNAROUND 

TAG No./ 
PRESERVATIVE/ Bottles 

STATION 
LOCATION 

SAMPLE COILECT 
DAIEmUE 

ORGANIC 
SAMPLE No. 

QC 
Type 

MB5386 

MB5387 

MB5388 

MB5389 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

L/G In+Sn soil (14) (Ice Only) (1) 

L/G In+Sn soil (14) (Ice Only) (1) 

L/G In+Sn soil (14) (Ice Only) (1) 

L/G In+Sn soil (14) (Ice Only) (1) 

RBS-SEDl 3 S: 08-09-10 9:30 

RBS-SEDl 4 S: 08-09-10 10:00 

RBS-SEDl 5 S: 08-09-10 10:15 

RBS-SED16 S: 08-09-10 10:40 

Shipment for Case 
Complete? N 

Analysis Key: 

In+Sn soil = TAL Inorga 

Sample(s) to be used for laboratory QC: 

MB5375 

Concentration: L = Low, M = Low/Medium, H = 

l ies + bn (soil) 

= High 

AddUtonal fiamoler Si||iyture(s): 

Type/Designkte: Composite = C Grab = G 

Chain of Custody Seat Number: 

Shipment Iced? 

TR Number: 2-344931618-091008-0001 
PR provides pra|te|iary results. Requests for preliminary results will increase analytical costs. 
Send Copy to^^Kp le Management Office, Attn; Heather Bauer, CSC, 15000 Conference Center 
703/818-4602^^ 

d^Pfii antllly, VA 20151-3819; Phone 703/818-4200; Fax F 2 V 5 . 1 ^ P a g e 2 o f 2 



^Em 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program ^ P 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 

Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 08-09-10 

Carrier Name: FedEx 

Airbill: 8541 0029 6945 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No: 

Chain of Custody Record 

Relinquished By (Date / Time) 

^ _.W^S^5r^^\voW« \-V30 
2 ' / 

3 

4 

37836 

Sampler y 
S i j i a t u r e : ^ ^ , ^ 

Received By 

V ^ ^ G ^ 

R 
^ / (Date / Time) 

<=v\ \o\o* .S V ^ r X - ) 

INORGANIC 
SAMPLE No. 

MATRIX/ CONC/ 

SAMPLER TYPE 

ANALYSIS/ 

TURNAROUND 

TAG No J 

PRESERVATIVE/ Bottles 

STATION 

LOCATION 

SAMPLE COU.ECT 

DAIE/TIME 
ORGANIC 

SAMPLE No. 

QC 
Type 

MB5351 

MB5352 

MB5353 

MB5354 

MB5355 

MB53D8 

MB53D9 

MB53E0 

MB53E1 

Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 
Surface Soil 
(0-24")/ 
Scott Snyder 

Surface Soil 
(0-24")/ 
Scott Snyder 
Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment/ 
Scott Snyder 

Sediment 

^ % 

H^^ 
' - ^ v 

^ % 
L/G 

L/G 

L/G 

L/G 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

In+Sn soil (14) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

(Ice Only) (1) 

RBS-S65 

RBS-S66 

RBS-S67 

RBS-S68 

RBS-S69 

RBS-SED65 

RBS-SED66 

RBS-SED67 

RBS-SED68 

S; 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S; 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

12:55 

13:03 

13:04 

13:17 

13:13 

13:59 

14:17 

15:00 

14:39 

~ 

" -

~ 

~ 

~ 

~ 

' 

Shipment for Case 
Complete? N 

Analysis Key: 

In+Sn soil = TAL Inorgai 

Sample(5) to be used for laboratory QC: 

Concentration: L = Low, M = Low/Medium, H = 

l ies + Sn (soil) 

= High 

17^ 
Type/Designate: 

/TT 
Composite = C Grab = G 

Chain of Custody Seal Number: 

Shipment Iced? 

TR Number: 2-344931618-091008-0002 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to: Sample Management Office, Attn; Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 
703/818-4602 
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file:///-V30


&EPA 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 
Integrated Assessment (IA) 

WESTON - RST 2 

Date Shipped: 08-09-10 

Carrier Name: FedEx 

Airbill: 8541 0029 6945 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No; 

Chain of Custody Reoord 

Relinquished By (Date / Time) 

^ ^ . ^^ !^^ ' ^ \%b\e%<\ l i - ^ 

2 V 7 \ ' 
3 

4 

37836 

Sampler 
Signature: _ ^ ^ 

Received By 

V'o^G** . 

R 
^ ' ' (Date / Time) 

<=\\\c.VoS O " ! ^ 

INORGANIC 
SAMPLE No. 

MATRIX/ 
SAMPLER 

CONC/ 
TYPE 

ANALYSIS/ 
TURNAROUND 

TAGNoJ 
PRESERVATIVE Bottles 

STATION 
LOCATION 

SAMPLE COLLECT 
DAIE/TIME 

ORGANIC 
SAMPLE No. 

QC 
Type 

^ 

MB53F4 

MB53F5 

MB53F6 

MB53F7 

MB53F8 

MB53F9 

MB53G0 

MB53G1 

MB53G6 

MB53G7 

MB53J6 

Surface Water/ I M Q 
Scott Snyder ^ " ^ Xy77 

Surface Water/ l ^ / m G 
Scott Snyder - ^ i 

Surface Water/ U^M?G 
Scott Snyder t 5 ^ 

Surface Water l ^ t ^ G 

Surface Water/ l / ^ 
Scott Snyder Q ^ T 

Surface Water/ . > 1 7 ^ 
Scott Snyder ' ^ O X ^ 

Surface Water/ i Mrtf 
Scott Snyder ' ^ X>3=1 

Surface Water/ * > I 7 G 
Scott Snyder ^ - ^ 

Surface Water/ i ^ i d / G 
Scott Snyder - ^ 1 

Surface Water/ ^ _ ^ * | 7 G 
Scott Snyder " j j ^ \ 

Surface Water ^ Mf6 
•<.-<t7. 

In/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

DTAL (14) 

ln/Sn(aq) (14) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

(HN03) (1) 

(HN03)(1) 

(HN03)(1) 

(HN03)(1) 

RBS-SWOl 

RBS-SWOID 

RBS-SW02 

RBS-SW02D 

RBS-SW03 

RBS-SW03D 

RBS-SW04 

RBS-SW04D 

RBS-SW07 

RBS-SW07D 

RBS-SWl 7 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S: 08-09-10 

S; 08-09-10 

S: 08-09-10 

14:25 

14:30 

14:32 

14:37 

14:40 

14:45 

14:57 

15:02 

14:07 

14:12 

13:55 

-

-

Field Duplicate 

Field Duplicate 

~ 

-

~ 

-

-

~ 

Shipment for Case 
Complete? N 

Analysis Key: 

DTAL = Dissolved Meta 

Sample(s) to be used for laboratory QC: Addittonal ̂ wpler Signature(s): 

Concentration: L = Low, M = Low/Medium, H = High Type/Designate: Composite = C, Grab = G 

Chain of Custody Seal Number: 

Shipment Iced? 

s (aqueous), in/bn(aq) = IAL Inorganics + bn (aqueous) 1 

TR Number: 2-344931618-091008-0003 
PR provides preUajoary results. Requests for preliminary results will increase analytical costs. 

Send Copy t o : ^ H b l e Management Office, Attn; Heather Bauer, CSC, 15000 Conference Center 
703 /818-4602^^ 

C^p; fantilly, VA 20151-3819; Phone 703/818-4200; Fax i ' ^ ^ P a g e 1 of 2 F2V5.1 



S'Em 
Region: 

Project Code: 

Account Code: 

CERCLIS ID: 

Spill ID: 

Site Name/State: 

Project Leader: 

Action: 

Sampling Co: 

USEPA Contract Laboratory Program ^ r 
Inorganic Traffic Report & Chain of Custody Record 

2 

NJN000206276 

A205 

Raritan Bay Slag Removal/NJ 

Dan Gaughan 

Integrated Assessment (IA) 

W E S T O N - R S T 2 

Date Shipped: 08-09-10 

Carrier Name: FedEx 

Airbill: 8541 0029 6945 

Shipped to: Bonner Analytical Testing 
Company 
2703 Oak Grove Rd 
Hattiesburg MS 39402 
(601)264-2854 

Case No: 

DAS No; 

Chain of Custody Record 

Relinquished By (Date / Time) 

^ ̂ -^^^V^^VcVc^ \--\-H> 
2 ' / 

3 

4 

37836 

Sampler , 
Sigiature: , . ^ ^ ^ 

Received By 

F-^T^^^ 

^ ^ B 

R 
^ 

/ (Date / Time) 

* \ \ \o \o«^ VTV-* 

INORGANIC 
SAMPLE No. 

MATRIX/ 

SAMPLER 

CONC/ 

TYPE 

ANALYSIS/ 

TURNAROUND 

TAG No./ 

PRESERVATIVE/ Bottles 

STATION 

LOCATION 

SAMPLE COaECT 

DATE/TIME 
ORGANIC 

SAMPLE No. 

QC 
Type 

> W G MB53J7 Surface Water DTAL (14) (HN03)(1) RBS-SWl 7D S: 08-09-10 13:55 

Shipment for Case 
Complete? N 

Analysis Key: 

DTAL = Dissolved Meta 

Sample(s) to be used for laboratory QC: 

Concentration: L = Low. M = Low/Medium, H = High 

Additicfhal S ^ p l e r S i ^ tu re (s ) : 

Type/Designite: Composite = C Grab = G 

Chain of Custody Seal Number: 

Shipment Iced? 

s (aqueous), ln/Sn(aq) = 1 AL inorganics + t in (aqueous) 1 

TR Number: 2-344931618-091008-0003 
PR provides preliminary results. Requests for preliminary results will increase analytical costs. 

Send Copy to: Sample Management Office, Attn: Heather Bauer, CSC, 15000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200- Fax 
703/818-4602 

F2V5.1.047 Page 2 Of 2 
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# 

A REFERENCE 18 



^ ^ 

, -ggr^ 

RECORD OF COMMUNICATION 
REGIONAL SAMPLE CONTROL CENTER 

ROC #5 

DATE: 10/2/2008 
SUBJECT: CLP Data Package for Quality Assurance Review 
FROM: Hazardous Waste Support Section (HWSS)/RSCC 
TO: HWSS ESAT-TOPO 

TDF#75<?-e5/da 

o ' j - 0 1.% 

Attached is the following INORGANIC Data Package to be reviewed for Quality Assurance 

SITE; Raritan Bay Slag - -€ASE#: 37836 

SDG#: MB52W5, MB5341 

PROJ. CODE: RS SITE SPILL #: A2Q5 

LAB: BONNER OPERABLE UNIT: 00 

TURN-AROUND-TIME: 14 dav 

CERCLIS ID # : NJN000206276 

Contaminant(s) of Concern (If known) 

#SAMPLES 

13 

SAMPLER: W-SAT 

MATRIX 

Soil 

FRACTION: Metals (MA #1454.1) 

REGION II RSCC DATA TRANSFER LOG 

Relinquished By Received By 

Signature Signature Date/Time 

\xX^ fo/^./.j î %̂ i 
-^ U'ci.<iL- MY^CT C -• Jsfzt.C'O.̂ .vsL / ' o / / ' < ^ / ^ ^ 

c - ^ . iolTjfyg- ZDt)̂ yy\ ck^J^ ̂  ^ . . / ^ ^ - ^ 

' r i ^ g ^ x ( l ^ Yc^Umr-'/6U9/a # 
r^Mk 10 ^^-" - % ^ %L\k fofml- i '̂- ̂ ' ^ 

2.-24 

(^, L^ c^^'-c^ f)o13 ojoff 2, o r -TV--
n 

{ ^ io(3->/,^-3^£ 

Hi 



USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET. 

EPA SAMPLE NO. 

MB52Y1 

Lab' Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER, Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB5341 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

%• Solids 0 

Lab Sample ID: 0809209-05 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) uq/L 

CAS NO. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Seleniurn 

Silver 

Concentration 

227 

2 Q 0 -iS^ 
62.4 

10.0 

930000 

Q. I O 0™a^J» 
8.6 

10.0 

C Q 

_.„aL' 

u 

VUIW J...|̂  

J 

u 

_.„B—-

1 

\ 

M 

P 

• P 

P 

P 

P 

CV 

P 

P 

# 

Cclor Before: COLORLESS ' Clarity Before: 

Color After; COLORLESS Clarity After: 

Comments: 

CLEAR 

CLEAR 

Texture: 

Artifacts: 

FORM lA-IN 

© 
ILM05.4 

^ 



USEPA CLP 

lA-IN 
INORGANIC ANALYSIS' DATA SHEET 

EPA SAMPLE NO. 

MB5341 

Lab Name: Bonner Analytical Testing 

Lab Cede: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB5341 

Matrix: (Soil/Water) WATER 

Level; (low/med) 

% Solids 0 

Lab Sample ID: 0809209-01 

LOW Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight): ug/L 

CAS NO. 

7440-38-2 

7440-39-3 
7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

Analyte 

Arsenic 

Barium 
Cadmium 

Chromium 

Lead 
Mercury 

Selenium 

Silver 

Concentration 

7.6 

C 

J 
Q 

ZOO w-9.—s iy 
f,<a i-"^ 

2.8 

10300 

i ) - 2 - ^ -&ip©4* 
'A / 3.5̂ 9-

10.0 

- " ^ L 
J 

-cTL 
-y%; 

u 

/ 

' 

•• 

M 

P 

P 

P 

P 

P 
CV 

P 

P 

d lojS^-f^ii 

Color Before: COLORLESS Clarity Before; CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comir.ents: 

FORM lA-IN 

(D 
ILM05.4 



USEPA.- CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5344 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.; 1630.0 SDG No. : MB5341 

Matrix: (Soil/Water) W.ATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809209-02 

Date Received: 09/16/2008 

Concentration Units (ug/L or rag/kg dry weight) : ug/L 

CAS,NO. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury. 

•Selenium 

Silver 

Concentration 

416 

2.<.:;̂; -l^i" 

11.8 

/, ( , i:e-T-0-

723000 

6. 4 

10.0 

C 

—J I, 

• - ^ 0 

"U-^ 

J 

U 

Q 

/ 

D 
f 

M 

P 

P 

P 

P 

P 

CV 

P 

P 

# 

Color B e f o r e : COLORLESS 

Color A f - e r : COLORLESS 

CoiTijTients : 

Clarity Before: 

Clarity After: 

CLEAR Texture: 

CLEAR Artifacts: 

FORM I.A-IN 

& 

m 
L,M05.4 



• 

USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53N4 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630. 0 SDG No. : MB5341 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809209-03 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight): ug/L 

CAS NO. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

. Concentration 

564 

Z i p <..'J a.2*-

416 

10.0 

561000 

5.7 

10.0 

C 

— ^ L 

u , 

- • . ^ f 

^ L 
J 

U 

Q 

- B — 

M 

P 

P̂ 

P 

P 

P 
CV 

p 

p 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR • Artifacts: 

Ccrrments : 

FORM IA-LN 

© 
ILM05.4 



USEPA - CLP 

lA-IN 
INORG.ANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53N5 

L̂ ib Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. ,37836 NRAS No.: 1630.0 SDG No. : MB5341 

Matrix; (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID;- 0809209-04 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) ug/L 

CAS NO. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Concentration 

167 
-?..C, 0 -64-r-lr-

202 

10.0 

1230000 

(J,?,...:"* -&T-0-6-6-

10.4 

10.0 

C 

—6- i. 

U 

~~^i^ 
J 

u 

Q 

—B 

M 

P 

P 

P 

P 

P 

CV 

P 

P 

• 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Cclor After: COLORLESS Clarity After; CLEAR Artifacts: 

Comments: 

FORM IA-IN 

© 
ILM05.4 

# 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52W5 

Lab Name; Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB52W5 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809168-01 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) _U£Ai. 
CAS NO. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 
7439-97-6 

7782-49-2 

7440-22-4 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 
Selenium ' 

Silver 

Concentration 

, 21.6 
"','1 ,-", -ifla. 

5 . 0 " i r ^ 

Q I f - ^ *«-t-«-
31500 

3J". 0 3-5̂ 6-
10.0 

C • 

T ( 

" 5 

J "l 

—^i 
0 

Q 

/ 

i 
— B — 

;/ 

M 

P 

P 
P 

P 

P 
CV 

P 

P 

t.-'> <>!Z-^h^ 

Color Before; COLORLESS 

Color After: COLORLESS 

Comments; 

Clarity Before: 

Clarity After; 

CLEAR 

CLEAR 

Texture: , 

Artifacts: 

FORM IA-IN 

© 
ILM05.4 



USEPA, CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52W8 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. : 37836 NRAS No.: 1630.0 SDG No. : MB52W5 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809168-02 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): ug/L 

CAS NO. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Concentration 

13.3 

209 

3.4 

11100 

C Z O Q>-0.9.5. 

' i i T ' O 3*-r'&-
10.0 

C 

• T 1 

" \ 
J 

_J.L 

—H- C 

U 

Q 

/ 

/ 

M 

P 

P 

P 

P 

P 

CV 

P 

P 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments; 

Clarity Before: 

Clarity After; 

CLEAR 

CLEAR 

Texture : 

A r t i f a c t s : 

FORM l A - I N 

(I> 
[LM05.4 

# 

# 
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USEPA - CLP-

, lA-IN • 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52X1 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0' SDG No. : MB52W5 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids , 0 

Lab Sample ID: 0809168-03 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) ug/L 

CAS.NO. 

7440-38-2 

7440-39-3 
7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Concentration 

24.5 
2-CXP 1-80-

f^' "' ,̂. r> 

10.0 

28700 
,rt,-3,-'. -n. 1..T 

^- f ' -O -3.5-J3, 

10.0 
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—J.,!^ 

-« u 
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P 

P 

P' 

CV 

P 

P 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Clarity Before: 

Clarity After: 

CLEAR Texture: ' 

CLEAR Artifacts: 

^ ^ ^ 

FORM IA-IN 

(1) 
[LM05. 



USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52X4 

Lab Name; Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB52W5 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809168-04 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): JiaZi-
CAS NO. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 
7439-97-6 

7782-49-2 

7440-22-4 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Concentration , 

10.0 
•7-̂ 3 .^- - i * 4 -

5.0 

10.0 

62.6 

, 0 . 2,'-' -tH-1-3-
'JT. .il 3.^0-

10.0 
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-~^u 
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P 

Color'Before: COLORLESS Clarity Before: 

Cclor After: COLORLESS Clarity After; 

Coirments: 

CLEAR 

CLEAR 

Texture: 

Artifacts: 

FORM IA-IN ILM05.4 

• 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52X7 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB52W5 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809168-05 

Date Received: 09/1272008 

Concentration Units (ug/L or mg/kg dry weight): " g / L 

CAS NO. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

Analyte 

Arsenic 

Barium 
Cadmium 

Chromium 

Lead 

Mercury 
Selenium 

Silver 

Concentration 

10.0 

226 

5.0 

10.0 

2330 

C 

U 

u 
u 

J.jT ty 3*^e- —l^ i 
10.0 u 
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CV 
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Color Before; COLORLESS 

Color After; COLORLESS 

Comments: 

Clarity Before: 

Clarity After: 

CLEAR 

CLEAR 

Texture; 

Artifacts: 

# 

FORM l A - I N 

G> 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Y0 

Lab Name: Bonner Analytical Testing Contract; EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB52W5 

Matrix: (Soil/Water) WATER Lab Sample ID: 0809168-06 

Level: (low/med) LOW 

% Solids 0 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) ug/L 

CAS NO. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Concentration 

10.0 

•S-̂ -t O J..S.9-

5.0 

A^2'te-re-
932 

t?.-2..^'-0-«^ 

35.0 

10.0 
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CV 
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C-l • > . ' • : ' ' . . 
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Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

'Clarity Before: CLEAR Texture:' 

Clarity After: CLEAR /'artifacts: 

i 
FORM l A - I N 
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9 
USEPA - CLP ' 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Y7 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No,. : MB52W5 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids _0 
/' 

Concentration Units (ug/L or mg/kg dry weight): 

Lab Sample ID: 0809168-08 

Date Received: 09/12/2008 

^ g / L 

CAS NO. 

7440-38-2 

7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 
743.9-97-6 

7782-49-2 

7440-22-4 

Analyte 

Arsenic . 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Concentration 

7.8 

221 

^ : t ) -erri^ 
10.0 

451 

10.0 

C 

J 

o-t 
u , 

.̂ .."̂  ,' '0 L-
., M / 

u 

Q 
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M 
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P 

P 

P 

P 

CV 
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P 

Wf 

Color Before; COLORLESS Clarity Before: 

Color After: COLORLESS' Clarity After: 

Comments : 

CLEAR 

CLEAR 

Texture: 

Artifacts: 

^ ^ ^ 

FORM IA-IN • 

(S> 
ILM05.4 



USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Z0 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No. : , 1630.0 SDG No.: MB52W5 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809168-07, 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): _U£A^ 

CAS NO. 

7440-38-2 
7440-39-3 

7440-43-9 

7440-47-3 

7439-92-1 

7439-97-6 

7782-49-2 

7440-22-4 

Analyte 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Concentration 

4.8 
397 

10.0 

5850 

(̂ .'3.ji>" -0-r-l-?-

^ r G .̂WO-
/ ̂  i-e-ro-
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standard Operating Procedure 
USEPA Region 2 ^ 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A-. 2 Sept.-2005 

Inorganic Data Review Narrative 

CasG# 37836 

SDG# MB52W5, MB5341 

Sampling Team: W-SAT 

Site: RARITAN BAY SLAG 

Lab: BONNER , 

Reviewer: C STANCA 

Soil: 13 

Water: 0 

Other: 0 

A. 2.1 Data Validation Flags : v-
The following flags may have been applied in red by the data validator 
and must be considered by the data user. 

J - This flag indicates the result qualified as estimated 

R and Red-Line - A red-line drawn through a sample result indicates un
usable value. The red-lined data are known to contain 
significant errors based on documented information and 
must not be used by the data user. ' 

U - This data validation qualifier is applied to sample results > MDL 
when associated blank is contaminated 

Fully Usable Data - The results that do not carry "J" or "red-line" are 
fully usable. i 

A. 2. 2 Laboratory Qualifiers: 

The CLP laboratory applies a contractual qualifier on all 
Form I=S and the QC Form when a QC analysis is outside the control 
limits. These qualifiers are not applied on the.Lotus or XLS 
spreadsheets. These qualifiers and their meanings are as follows: 

N: This qualifier indicates the lack of accuracy in the reported 
result, and is applied when matrix spiked sample recovery is outside the 
control limits. ' 

E: This qualifier indicates the presence of interference,, and is 
applied when the ICP serial dilution is outside the control limits. 

*: This qualifier indicates the lack of precision, and is applied 
on Form I=S and Form VI when the Lab Duplicate analysis is outside the 
control limits. 

U: This is a concentration qualifier tha:t. laboratory applies to a 
non-detected result which is essentially less than the Method Detection 
Limit (MDL). A non-detected result of an analyte is indicated by the 
Contract Required Quantitation Limit (CRQL) of that analyte suffixed 
with "U". 

J: This is also a concentration qualifier that laboratory applies 
to a positive result below the CRQL. 

NOTE: The laboratory qualifiers are crossed out and replaced with the 
appropriate data validation qualifiers (J, R or,U) by the data 
validator. 

d^ 



standard Operating Procedure -' 
USEPA Region 2 , . 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 "sept. 2005 

A.2.3.1 Data Case Description; 

This case consists of thirteen (13) soil samples collected at the' Raritan Bay 
Slagisite between 9/11/08 and 9/15/08 for TAL Metals and mercury analysis 
according to the USEPA CLP SOW No. ILM05.4. Matrix spi)<e, laboratory duplicate 
and serial dilution analyses were performed on samples'MBSZWS and MB52Y1. 
Sample MB52Y0 was the field duplicate of sample MB52X7. 

As per EPA Technical Direction Form (TDF) only the following criteria were 
reviewed by the data validator: Holding Time, CRQL Standard,•Matrix Spike, 
ICS, Laboratory Duplicate, Field Duplicate, ICP Serial Dilution,, Percent 
Solids, and Field ^Blank. The qualifiers applied on Form Is and CADRE EXCEL 
spreadsheets are based on ;ESAT data review of the above mentioned criteria and 
the attached CADRE Reports. 

A.2.3.2 CSF Audit: No.problems. / 

A. 2.3.3 Technical Review: 

SDG MB52W5 (TCLP SOIL, ICP-AES MA 1454.1) 

ICB/CCB 

The Calibration Blanks values were >MDL but <CRQL for Ba, Cd, and Hg. (Only 
analytes that required qualifications were mentioned.) The following 
associated positive results <CRQL were raised to the CRQL and qualified "U". 

"U" ->,Ba -> MB52W5, MB52X1, MB52X4, MB52Y0 

Cd -> MB52W5, MB52W8, MB52Xi, MB52Y7, MB52Z0 

Hg -> MB52W5, MB52W8, MB52X1, MB52X4, MB52X7, MB52Y0, MB52Y7, MB5220 

PREPARATION BLANK 

The Preparation Blank-values were >MDL" but <CRQL for-Ba, Hg, and Se. (Only 
analytes that required qualifications were mentioned.) The associated positive 
results '<CRQL were raised to the CRQL and qualified "U". Ba and, Hg results 
wer,e previously qualified; n,o action was taken for these two analytes. 

"U" -> Se -> MB52W5, MB52W8, MB52XI, MB52X4,. MB52X7, MB52Y7, MB52Z0 

FIELD DUPLICATE 

The RPD between sample (MB52X7J and duplicate '(M'B52Y0) results- was > 35% but 
less than 120% for- Pb vjhen both sample and duplicate results were greater than 
5 X CRQL. All associated sample results' greater or equal tp CRQL have been • 
considered-esti.mated and flagged "J". 

• • " ' " ' • ' . ' • ' ^ • 

"J" -> Pb -> MB52X7, MB52Y0 

kf\ 

I b J 2 
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Standard Operating Procedure 

USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 

Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

SDG MB5341 (TCLP SOIL, ICP-AES MA 1454.1) 

ICB/CCB 

The Calibratipn Blanks values were >MDL but <CRQL for Ba and Cd. (Only 
analytes that required qualifications were mentioned.) The following 
associated positive results £CRQL were raised to the CRQL and qualified "U". 

"U" -> Ba -> MB52Y1, MB5341, MB5344, MB53N4, MB53N5 

Cd -> MB5341 

PREPARATION BLANK 

The Preparation Blank values were >MDL but £CRQL for Ba and Hg. (Only analytes 
that required qualifications were mentioned.) The associated positive results 
£CRQL were raised to the CRQL and qualified "U". .Ba results were previously 
qualified; no action was taken for this analyte. 

"U" -> Hg -> MB52Y1, MB5341, MB5344, MB53N4, MB53N5 

A.2.3.4 Contract-Problem/Non-Compliance; 

1. All Form Is: Lab code was missing or was incorrect. 
2. All Form 4s: The Final Found Solution AB results were incorrect; they 

did not match the raw data. 

Re-submittals were requested from the laboratory and were received on 
10/27/08. Several re-submitted Form Is had the selenium, chromium, and 
silver results qualified "U" although the values were between MDL and CRQL, 
or greater than the CRQL, The above mentioned "U" qualifiers were changed 
by the reviewer to "J" for detects less than the CRQL or no qualifier for 
detects greater than the CRQL. 

HWSS Reviewer: / / - ... Date 

Contractor 
Reviewer: 

j i gna tu re 

•4 

:i2mL 
U^^cu.-/^ ykou^ ,̂ ^̂ ^̂  /o/^^/of 

Signa tu re 

Ve.rified by: Date; 
Signature 

(S> 



USEPA - CLP 

COVER PAGE m 
Lab Name; Bonner Analytical Testing Contract; EPW06055 

Lab Code: BONNER Case No. : 37836 NRAS No.: 1630.0 SDG No. : MB5341 

SOW No. ILM05.4 

EPA SAMPLE NO. 

MB52Y1 
MB52Y1D 
MB52Y1S 
MB5341 
MB5344 
MB53N4 
MB53N5 

Lab Sample ID: 

0809209-05 
0809209-05DUP 
0809209-
0809209 
0809209 
0809209 
0809209 

35MS 
-01 
-02 
-03 
-04 

Were ICP-AES and ICP interelement 
corrections applied? 

Were ICP-AES and ICP background corrections 
applied? 

If yes, were raw data generated before 
application of background corrections? 

Comments: 

(Yes/No) 

(Yes/No) 

(Yes/No) 

ICP-AES 
Yes 

, Yes • 

No 

ICP-MS 
Yes 

Yes 

No 

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for other 
than Che conditions de".:ailed above. Release of the data contained in this' 
hardcopy data package and in the computer-readable data submitted on diskette 
(or via an aj-ternate mean,s of electronic transmission, if approved in advance 
designee, as •./erif'.ed by the foilovjing s ignafare. 

Signatur' Name: Chris Bonner 

Title; President 

:CVER PAGE 

IB 

ILM05.4 
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RECE!3ED 

Bonner Analytical Testing Company SEP 3o 2008 
HAZ. WASTE SUPPORT SI 

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax: (601)268-7084 

SDG NARRATIVE; 

SDG Number: MB5341 
Case Number: 37836 
Contract Number; EPW06055 

Sample Receipt: 
On September 16, 2008, we received 5 water samples in 2 coolers under FedEx master 
airbill number 8541 0029 6522. Custody seals were present and intact. Cooler temps 
were determined to be 5°C and 6°C. Samples were received in good condition except for 
the following discrepancies: 

1. No QC was listed on the TR/COC for SDGs MB52Y1 and MB5341. We would like to 
use MB52Y1 as QC for both. Please advise if this is acceptable. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will 
select a sample for laboratory QC as long as the sample is not a PE, blank, or rinsate 
sample. The laboratory will note the issue in the SDG Narrative, notify the SMO 
coordinator of the sample selected for laboratory QC, and proceed with the analysis of 
the samples. ' 

2. No sample tags were included in this shipment. Please advise. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will 
note the issue in the SDG Narrative, and proceed with the analysis of the samples. This 
Region does not require sample tags. The Resolution will be applied to all samples 
received for this Case. 

Metals 
The analytical run began 9/23/2008 @ 1648 hrs. MB5344, N4, N5, Yl, YID, and YIS 
were over the linear range for Pb; the samples were reanalyzed at appropriate dilutions. 

Mercury 
The analytical run began 9/19/2008 @ 1354 hrs. The calibration curve failed; the 
instrument was recalibrated and SI was not used in the calibration. MB5241, 4ID, 418, 
44, N4 and N5 formed a white precipitate after the addition of sulfuric acid; the samples 
were digested and analyzed normally per CMB. 

CSF 
No Discrepancies 



Sample Equation: 

Lab ID 

Metals: cKf'^^Od |.ig/L • _ 1 

EPA Sample # ABs;̂ yi 

(Analyte /\g> ) 
(Dilution Factor) c 

Date & Time 3M t^lH5l 
"S- O f l O S l ^ ^̂ g/L * _L(P.ilution Factor) ̂  Q n , g ( _^ 

^ 2Jr 

• 

• 

Authorized b' 
Daniel Antrim 
Document Control Officer 

D 

(iP 
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SAMPLE DELIVERY GROUP (SDG) 

COVER SHEET 

SDG Nuinber: MB5341 

ICP-AES Analysis 

SEP 3 0 2008 
HAZ. WASTE SUPPORT SEC. 

• ICP-MS Analysis 

L a b o r a t o r y Name: Conner A n a l y t i c a l T e s t i n c L a b o r a t o r y Code: CONNER 

C o n t r a c t N o . : 

A n a l y s i s P r i c e : 

EPW06055 

$ 345 .00 
C a s e N o . : 

SDG T u r n a r o u n d : 

37836 

3 
Modified Analysis (if applicable): 

Modification Reference No.: m 5 H ) 

^ 

EPA Sample 

1) MB52Y1 

2) MB5341 

3) MB5344 .. 

4) MB53N4 

5) MB53N5 

!'• < i ; ^ 

Mmbers in SDG (Listed 

7) 

8) 

9> 

10) ^ ^ 

". X 
.12) (L.^—— 

in Numerical Order) 

13) 

14) ^ ^ 

\sî ^^-^^^ 

16) 

17) 

18) 

19) _̂ ,..,.---̂ ' 

20) 

21) 

22) 

23) 

& y ^ .. 

24) ^Mli-l)% 

MB52Y1 

First Sample in SDG 

09/16/2008 

First Sample Receipt Date 

MB53N5 

Last Sample in SDG 

09/16/2008 

Last Sample Receipt Date 

Note: There are a maximum of 20 samples (excluding PE Sample) in SDG. Attach TRs 
to this form in alphanumeric order {the order listed above on this form) . 

<^-H,'-o% 
signature Date 



Pagel Of 2^ 2 5 

Bethany Whitehead 

From: Vpn Moll, Kristin [kvonmoll@fedcsc.com] 

Sent: Tuesday, September 16, 2008 1:12 PM 

To: Bethany Whitehead; Chris Bonner 

Cc: Adiy Michael; Jennifer Ferranda 

Subject: Region 02 i Case 37836 | Lab BONNER | Issue Multiple | FINAL 

Beth, 

***Summary Start"* 
-Non-sampler issues-
issue 1: No sample tags were included in this shipment. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 

-Insufficient/inappropriate designation of laboratory QC-
Issue 2; There is no samples designated for laboratory QC on the TR/COC for SDGs MB52Y1 and MB5341. The 
laboratory would like to perform laboratory QC on sample MB52Y1 for both SDGs. 
Resolution 2; In accordance with previous direction from Region 2, the laboratory will select a sample for 
laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The laboratory will note the issue in 
the SDG Narrative, notify the SMO coordinator of the sample selected for laboratory QC, and proceed with the 
analysis of the samples. 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, 

Kri,stm Von .Moll 
Environmental Coordinator 
kvonmollOfedcsc.com 
CSC 
1-703-818-4235 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us by e-mail of the mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting thg use of e-mail for such purpose. 

From: Bethany Whitehead [mailto:bwhitehead@batco.com] 
Sent: Tuesday, September 16, 2008 2:18 PM 
To: Von Moll, Kristin 
Cc: Chris Bonner 
Subject: Region 2 | case 37836 | Sample Receipt 

Kristin: 

Today we received 20 soil samples and 19 water samples in 3 coolers under FedEx master airbill number 8541 
0029 6522. Custody seals were present and intacL Cooler temps were determined to be 5°C, 5.5°C, and 6°C. 
Samples were received in good condition except for the following discrepancies: 

1. No QC was listed on the TR/COC for SDGs MB52Y1 and MB5341. We would like to use MB52Y1 as QC 
for both. Please advise if this is acceptable. 

2. No sample tags were included in this shipment. Please advise. 

a/1 A/of\Ao 

mailto:kvonmoll@fedcsc.com
mailto:bwhitehead@batco.com


Page 2 of 2 
126 

Thaiiks, 

Beth Whitehead 
Boaner Analytical 

. ^3 
Q/i(^/9nns 



USEPA - CLP 

COVER PAGE 

Lab Name: Bonner Analytical Testing Contract; EPW06055 

Lab Code: BONNER Case No.: 37836 

SOW No.: ILM05.4 

NRAS No.: 1630.0 SDG No.: MB52W5 

EPA SAMPLE NO. 

MB52W5 

MB52W5D -

MB52W5S 
MB52W8 
MB52X1 
MB52X4 
MB52X7 
MB52Y0 
MB52Y7 
MB52Z0 

Lab Sample ID: 

0809168-01 
0809168-OlDUP 
0809168-OlMS 
0809168-02 
0809168-03 
0809168-04 
0809168-05 
0809168-06 
0809168-08 
0809168-07 

• 

Were ICP-AES and ICP interelement 
corrections applied? 

Were ICP-AES and ICP background corrections 
applied? 

I'f yes, were raw data generated before 
application of background corrections? 

Comments: 

(Yes/No) 

(Yes/No) 

(Yes/No) 

ICP-AES ICP-MS 
Yes Yes 

Yes 

No No 

I certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for other 
than the conditions detailed above. Release of the data contained in this 
hardcopy data package and in the computer-readable data submitited on diskette 
(or via an alternate means of electronic transmission, if approved in advance 
designee, as verified by the following signature. 

Signature: 

Date: 

Name: Chris Bonner 

Title: President 

COVER PAGE ILM05.4 
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Bonner Analytical Testing Company RECEIVED 
SEP 2 6 2008 

HAZ. WASTE SUPPORT SEC 

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax: (601)268-7084 

SDG NARRATIVE: 

SDG Number: MB52W5 
Case Number: 37836 
Contract Number: EPW06055 . 

Sample Receipt: 
On September 12, 2008, we received 8 water samples in 2 coolers under FedEx master airbill number 8541 
0029 6912. Custody seals were present and intact. Cooler temps were determined to be 5.5°C and 6°C. 
Samples were received in good condition except for the foUowing discrepancies: 

1. No sample tags were received in this shipment. Please advise. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the 
SDG Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. 
The Resolution will be applied to all samples received for this Case. 

Metals 
The analytical run began 9/22/2008 @ 1556 hrs. MB52W5, duplicate, spike and XI were over the range 
for Pb; the samples were reanalyzed for Pb. 

Mercury 
No Discrepancies 

CSF 

No Discrepancies 

Sample Equation: 

Lab l o O i m J ^ i r O i EPA Sample # . / V l S > 5 g l k / . 5 

Date & T i m e J : ^ ^ 3 | a ^ S ^ I / . H 7 

Metals: ^ ' " ' ' ^ < îg/L * _ J (Dilution Factor) ^12 c / I . (?.^JLJ|L 

(Analyte AQ> j -=^ZX^ 

Date & T i m e 9 y f c y ^ ' ^ ( ^ / ^ i \ 

Hg: O ^ I I Q S !̂ g/L * i (Dilution Factor) — ^ o - l ( ^ 

Authorized by 
5aniel Antrim 

Document Control Officer 
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SAMPLE DELIVERY GROUP (SDG) 

COVER SHEET 

RECEIVED 
SEP2620(# 

HAZ. WASTE SUPPORT SEC 

t 
SDG Nuinber : MB52W5 

ICP-AES Analysis • ICP-MS Analysis 

Laboratory Name: Jonner Analytical Testinc Laboratory Code: BONNER 

Contract No.: 

Analysis Price: 
EPW06055 

$ 552.00 

Case No.: 

SDG Turnaround 
37836 

Modified Analysis (if applicable): 

Modification Reference No. 

Licable): , ^ 

EPA Sample 

1) MB52W5 

2) MB52W8 

3) MB52X1 

4) MB52X4 

5) MB52X7 

6) MB52Y0 

Nmbers in SDG (Listed 

7) MB52Y7 

8) MB52Z0 

9) ; > 

10) y ^ 

- X 
X ,_ 

in Numerical Order) 

13) 

14) 

15) y 
16) X 
. , / 

18)C— — 

19) / ' 

20) / ^ 

^ , 

22) 

23) 

•ix\ M ^ 
24) /Jl '-i--i^ 

MB52W5 

First Sample in SDG 

09/12/2008 

First Sample Receipt Date 

MB52Z0 

Last Sample in SDG 

09/12/2008 

Last Sample Receipt Date 

Note: There are a maximum of 20 samples (excluding PE Sample) in SDG. Attach TRs 
to this form in alphanumeric order (the order listed above on this form). 

• - ^ ^ t ^ X - ^ ^ - ( ^ - l > ~h 

signature Date 
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Bethany Whitehead 

From: Von Moll, Kristin [i<vonmoll@fedcsc.com] 

Sent: Monday, September 15, 2008 8:02 AM 

To: Bethany Whitehiead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER I Issue Non-sampler issues | FINAL 

Beth. 

***Summary Start*** 
-Non-sampler issues-
Issue 1: No sample tags were included in this shipment. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in'the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, 

Kri.stin Von Moll 
Environmental Coordinator 
KvopmolKafedcsccom 
CSC 
1-703-818-4235 

This is a PRIVATE massage. If you are not the intended recipient, please delete without copying and kindly advise us by e-mail of llie mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting the use of e-mail for such purpose. 

From: Bethany Whitehead [mailto:bwhitehead@batco.com] 
Sent: Saturday, September 13, 2008 2:23 AM 
To: Von Moil, Kristin 
Cc: Chris Bonner 
Subject: Region 2 1 Case 37835 | Sample Receipt 

Kristin: 

On September 12, 2008, we received 7 water samples and 70 soil samples in 5 coolers under FedEx master 
airbill number 8541 0029 6912. Custody seals were present and intact. Cooler temps were determined to be 4.5° 
C, 5°C, 5.5°C, 6°C, and 6.5°C. Samples were received in good condition except for the following discrepancies: 

I. No sample tags were received in this shipment. Please advise. 

Thanks, 

Beth Whitehead 
Bonner Analytical 

9/16/2008 

mailto:vonmoll@fedcsc.com
mailto:bwhitehead@batco.com


Request for Quote (RFQ) for Modified Analysis 

Date: September 5, 2008 

Subject: Modification Reference Number: 1454.1 
Title: TCLP for Metals and Mercury 
Sample Matrix: Soil 
Fraction Affected: Metals and Mercury 
Statement of Work: ILM05.4 

Purpose: 

The Contractor Laboratory is requested to perform the following modified analyses under the Organic 
Statement of Work (SOW) ILM05.4, based on the additional specifications Usted below. Unless 
specifically modified by this modification, all analyses. Quality Control (QC), and reporting 
requirements specified in SOW ILM05.4 remain unchanged and in full force and effect. The number of 
samples requested in this modification is not guaranteed. 

Please note that accepting a modified analysis request is voluntary, and that the Laboratory is not 
required to accept the modified analysis. There will be no adverse effect to the Laboratory for not 
accepting the modified analysis request However, once the Laboratory accepts the request for modified 
analysis, it shall perform the analysis in accordance with this modification and as specified in SOW 
ILM05.4. 

The Laboratory is requested to review the modification described herein, determine whether or not it 
shall accept the requested modified analyses, and complete the attached response form. The Laboratory 
shall provide comments in response to the required changes in the designated area, in order to ensure 
that the modified analysis can be completed in accordance with the specifications described herein. 

Notice to Contractors: Acceptance of Modified Analysis samples will not coimt against the monthly 
capacity. 

^tage-1-0f2~^ 

(IT) 



Modification to the SOW Specifications: 

The contract Laboratory shall extract soil samples for Metals and Mercury by Method SW-846 1311 
[Toxicity Characteristic Leaching Procedure (TCLP)], as indicated on the Traffic Report/Chain of 
Custody Record. 

The Laboratory shall digest TCLP extracts by preparation methods HWl or M W I and analyze for 
Arsenic, Bariurn, Cadmium, Chromium, Lead, Selenium, and Silver by ICP-AES. 

The Laboratory shall prepare TCLP extracts by-preparation methods CWl [method CV], or 
analyze by method AV, and analyze for Mercury by CVAA. 

i 

The Laboratory shall perform Matrix Spike at SOW specified levels. 

The Laboratory shall analyze the TCLP extraction blsmk as preparation blank (PBW). 

The Laboratory shall report TCLP results as aqueous samples. 

the Laboratory shall provide raw data [laboratory bench sheets, logs, notebook pages] for the 
TCLP procedure. This includes the initial deterrhination of percent solids, determination of 
extraction fluid, amount of liquid (if any) separated from solid phase, mass of solid material, 
volume of extraction fluid used. 

.1 

Reporting Requirements: 

Hardcopy and electronic data reporting are required as specified per SOW ILM05.4. All hardcopy and 
electronic data shall be adjusted to incorporate modified specifications. This includes attaching a copy 
of the requirements for modified analysis to the SDG Narrative. If specific problems occur with 
incorporation of the modified analysis into the hardcopy and/or electronic deliverable, the Laboratory 
shall contact the DASS Manager within the Sample Management Office (SMO) at (703) 818-4233 or 
via email at CCSSUPPORT@fedcsc.com for resolution. ' , 

All samples and/or fractions assigned to an SDG shall be analyzed under the same Modified Analysis 
requirements as established in this memorandum. The Laboratory shall not include data from multiple 
Modified Analyses in one SDG. 

i 
The Laboratory shall include the Modification Reference Number 1454.1 on<each hardcopy data 
form under the "NRAS No:" header appearing on each form as weU as the "NRAS No." field on 
the Record type 21 of the electronic deliverable (if diskette deliverable is required). The 
Laboratory shall also document the Modification Reference Number and Solicitation Number on 
the SDG Coversheet. 

Clarifications/Revisions to the RFQ for Modified Analysis: 

Laboratory Name: 
Laboratory Comments: ' 

* a g e - 2 T j f ^ 

mailto:CCSSUPPORT@fedcsc.com
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Parks and Rec-Parks Page 1 of 2 

Middlesex County 
The Heart of New Jersey b e p a r t m e n t s : Select A Department 

Department Home | Contact Us | Directions | Programs | Hours | Links | Search the Site | 

Parks and Recreation 

Parks :-t 

I, PskJ 

Gut* 
Courses 

• 
Rw'cs find 

- Rfyuli ibuiia 

!, Plays-trUhB-Park I 

( 1 Organfied Sportt I 

J Concerts 

' Ice Rink 

, Roflcr Shotiprj 

•Jl hUdcHesm Countr 
•^ Conservofop f-ogy-

Location: 

Acreage: 

Facilities (Under 
Construction): 

Projected 
Completion Date: 

Key Feature: 

Old Bridge Waterfront Park 

Bayview Avenue, Old Bridge 

52 Acres 

• 1.3 miles of walk/bikeway along Raritan Bay from 
Cheesequake Creek to Margaret's Creek 
• Park Center/Concession Area 
• Fishing Piers 
• 1 Playground 
• Performance Gazebo 
• Nature Study Area 
• Observation Areas 

• Summer 2002 
• A Phase II is now being designed for the waterfront area 
south of Margaret's Creek to the Monmouth County border 
Raritan Bay Views 

DIRECTIONS: (To Main Parking area: additional access at Laurence Harbor) 

Parkway South 

• Take Exit 129 for Route 9 South (Route 9/Route 35 merge at base of the 
Edison Bridge and then divide -- at that point stay on Route 35 South) 

• Make a quick right turn base of Morgan drawbridge 
• Follow jug handle, under Route 35 
• Make a slight right towards Park 
• Park in on left hand side 

Parkway North 

• Take exit 120 (Laurence Harbor) 
• Make a left at the stop sign 
• Follow to Route 35 
• ' Make a left and follow to bridge 
• Make a right into park before bridge 

Route 9 South 

• Follow directions for Route 9 from Parkway South (above) 

http://www.co.middlesex.nj .us/parksrecreation/old.asp 9/26/2008 

http://www.co.middlesex.nj


Parks and Rec-Parks Page 2 of 2 

Route 9 North 

• Take Route 35 South (South Amboy/Parlin) 
• Follow directions for Route 9 South at Route 35 South (above) 

Route 1 

• Take Route 287 South to. Route 9 South 

• Follow directions for Parkway South at Route 9 South (above) 

New Jersey Turnpike 

p Take exit 11 (Woodbridge) 

• Follow signs for Parkway South & Route 9 South 
• Take Route 9 South 
• Follow directions for Parkway South at Route 9 South (above) 

Route 287 South 

/ 
• Take Route 9 South 
• Follow directions for Parkway South at Route 9 South (above) 

County Ihuia \ 'Depfi'tntenlllomf 

http://www.co.middlesex.nj .us/parksrecreation/old.asp 9/26/2008 

http://www.co.middlesex.nj
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ilectronic Code of Federal Regulations: -Page-l of 377 

lome Page > Executive Branch > Code of FederalReQulations > Electronic Code of Federal Regulations 

Electronic C04̂ <̂if I4deraJiI|%i}Iations 

TM 

e-CFR Data is current as of December 3, 2008 

"itle 40: Protection of Environment 

Irowse Previous | Browse Next 

•ART 261—IDENTIFICATION AND LISTING OF HAZARDOUS WASTE 

iection Contents 

Subpart A—General 

261.1 Purpose and scope. 
261.2 Definition of solid waste. 
261.3 Definition of hazardous waste. 
261.4 Exclusions. 
261.5 Special requirements for hazardous waste generated bv conditionally exempt small 
uantitv generators. «.6 Reguirements for recyclable materials. 

•7 Res idues of hazardous was te in emp ty conta iners . 
.8 PCB wastes regulated under Toxic Substance Control Act. 

261.9 Requirements for Universal Waste. 
Subpart B—Criteria for Identifying the Characteristics of Hazardous Waste and for 

Listing Hazardous Waste 
261.10 Criteria for identifvinq the characteristics of hazardous waste. 
261.11 Criteria for listing hazardous waste. 

' Subpart C—Characteristics of Hazardous Waste 

261.20 General. 
261.21 Characteristic of ignitability. 
261.22 Characteristic of corrosivity. 
261.23 Characteristic of reactivity. 
261.24 Toxicity characteristic. ^ ^ ' 

Subpart D—Lists of Hazardous Wastes 

261.30 General. 
261.31 Hazardous wastes from non-specific sources. 
261.32 Hazardous wastes from specific sources. 
261.33 Discarded commercial chemical products, off-specification species, container 
)sidues. and spill residues thereof. 
261.35 Deletion of certain hazardous waste codes following equipment cleaning and 
ip'acement. 

Subpart E—Exclusions/Exemptions 

0 
ttp://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=a2ff3b86fl9205745af335d95c42a8ab&rgn=div5&... 12/5/2008 

261.38 Comparable/Syngas Fuel Exclusion. 
261.39 Conditional Exclusion for Used. Broken Cathode Ray Tubes (CRTs) and 



ilectronic Code of Federal Regulations: ftigo 1 of 5 

Subpart C—Characteristics of Hazardous Waste 

LI top 

1261.20 General. 

a hop 

a) A solid waste, as defined in §261.2, which is not excluded from regulation as a hazardous waste 
nder §261.4(b), is a hazardous waste if it exhibits any of the characteristics identified in this subpart. 

Comment: §262.11 of this chapter sets forth the generator's responsibility to determine 
/hether his waste exhibits one or more of the characteristics identified in this subpart] 

3) A hazardous waste which Is identified by a characteristic in this subpart is assigned every EPA 
lazardous Waste Number that is applicable as set forth in this subpart. This number must be used in 
omplying with the notification requirements of section 3010 of the Act and all applicable recordkeeping 
nd reporting requirements under parts 262 through 265, 268, and 270 of this chapter. 

;) For purposes of this subpart, the Administrator will consider a sample obtained using any of the 
pplicable sampling methods specified in appendix I to be a representative sample within the meaning of 
art 260 of this chapter. 

Comment: Since the appendix I sampling methods are not being formally adopted by the 
vdministrator, a person who desires to employ an alternative sampling method is not required 
J demonstrate the equivalency of his method under the procedures set forth in §§260.20 and 
60.21.] 

15 FR 33119, May 19,1980, as amended at 51 FR 40636, Nov. 7,1986; 55 FR 22684, June 1,1990; 
6FR3876, Jan. 31, 1991] 

261.21 Characteristic of ignitability. 

Q I top 

i) A solid waste exhibits the characteristic of ignitability if a representative sample of the waste has any 
f the following properties: 

I) It is a liquid, other than an aqueous solution containing less than 24 percent alcohol by volume and 
as flash point less than 60 °C (140 °F), as determined by a Pensky-Martens Closed Cup Tester, using 
le test method specified in ASTM Standard D 93-79 or D 93-80 (incorporated by reference, see 
260.11), or a Setaflash Closed Cup Tester, using the test method specified in ASTM Standard D 3278-
B (incorporated by reference, see §260.11). 

>.) It is not a liquid and is capable, under standard temperature and pressure, of causing fire through 
iction, absorption of moisture or spontaneous chemical changes and, when ignited, burns so vigorously 
nd persistently that it creates a hazard. 

I) It is an ignitable compressed gas. 

I The term "compressed gas" shall designate any material or mixture having in the container an 
Dsolufe pressure exceeding 40 p.s.i. at 70 °F or, regardless of the pressure at 70 "F, having an 
Dsolute pressure exceeding 104 p.s.i. at 130 °F; or any liquid flammable material having a vapor 
'essure exceeding 40 p.s.i. absolute at 100 °F as determined by ASTM Test D-323. 

) A compressed gas shall be characterized as ignitable if any one of the following occurs: /'•^**\ 

( ^ 
\) Either a mixture of 13 percent or less (by volume) with air forms a flammable mixture or the 
ammable range with air is wider than 12 percent regardless of the lower limit. These limits shall be 
3termined at atmospheric temperature and pressure. The method ot sampling and test procedure shall 

ttp://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=a2ff3b86fl9205745af335d95c42a8ab&rgn=div5&... 12/5/2008 
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•e acceptable to the Bureau of Explosives and approved by the director, Pipeline and Hazardous 
/laterials Technology, U.S. Department of Transportation (see Note 2). 

3) Using the Bureau of Explosives' Flame Projection Apparatus (see Note 1), the flame projects more 

#18 inches beyond the ignition source with valve opened fully, or, the flame flashes back and burns 
valve with any degree of valve opening. 

3) Using the Bureau of Explosives' Open. Drum Apparatus (see Note 1), there is any significant 
ropagation of flame away from the ignition source. 

D) Using the Bureau of Explosives' Closed Drum Apparatus (see Note 1), there is ahy explosion of the 
apor-air mixture in the drum. 

4) It is an oxidizer. An oxidizer for the purpose of this subchapter is a substance such as a chlorate, 
ermanganate, inorganic peroxide, or a nitrate, that yields oxygen readily to stimulate the combustion of 
rganic matter (see Note 4). 

) An organic compound containing the bivalent -O-O- structure and which may be considered a 
erivative of hydrogen peroxide where one or more of the hydrogeri atoms have been replaced by 
rganic radicals must be classed as an organic peroxide unless: 

^) The material meets the definition of a Class A explosive or a Class B explosive, as defined in 
261.23(a)(8), in which case it must be classed as an explosive, 

3) The material is forbidden to be offered for transportation according,to 49 CFR 172.101 and 49 CFR 
73.21, 

Z) It is determined that the predominant hazard of the material containing an organic peroxide is other 
lan that of an organic peroxide, or 

3) According to data on file with the Pipeline and Hazardous Materials Safety Administration in the U.S. 
I^^' tment of Transportation (see Note 3), it has been determined that the material'does not present a 
^ j i in transportation. 

D) A solid waste that exhibits the characteristic of ignitability has the EPA Hazardous Waste Number of 
)001. 

lote 1: A description of the Bureau of Explosives' Flame Projection Apparatus, Open Drum 
apparatus, Closed Drum Apparatus, and method of tests may be procured from the Bureau of 
ixplosives. 

lote 2: As part of a U.S. Department of Transportation (DOT) reorganization, the Office of 
Jazardous Materials Technology (OHMT), which was the office listed in the 1980 publication 
•f 49 CFR 173.300 for the purposes of approving sampling and test procedures for a 
ammable gas, ceased operations on February 20, 2005. OHMT programs have moved to the 
'ipeline and Hazardous Materials Safety Administration (PHMSA) in the DOT. 

lote 3: As part of a U.S. Department of Transportation (DOT) reorganization, the Research 
nd Special Programs Administration (RSPA), which was the office listed in the 1980 
ubiication of 49 CFR 173.151 a for the purposes of determining that a material does not 
resent a hazard in transport, ceased operations on February 20, 2005. RSPA programs have 
loved to the Pipeline and Hazardous Materials Safety Administration (PHMSA) in the DOT. 

lote 4: The DOT regulatory definition of an oxidizer was contained in §173.151 of 49 CFR, 
nd the definition of an organic peroxide was contained in paragraph 173.151 a. An organic 
eroxide is a type of oxidizer. 

^ 33119, May 19,1980, as amended at 46 FR 35247, July 7,1981; 55 FR 22684, June 1,1990; 70 
^ 5 6 1 , June 14, 2005; 71 FR 40259, July 14, 2006] 

261.22 Characterist ic of corrosivi ty. 

(i) ^ 
ttp://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr«&sid=a2ff3b86fl9205745af335d95c42a8ab&rgn=div5&... 12/5/2008 
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Utop 

a) A solid waste exhibits the characteristic of corrosivity if a representative sample of the waste has 
iither of the following properties: 

1) It is aqueous and has a pH less than or equal to 2 or greater than or equal to 12.5, as determined by 
I pH meter using Method 9040C in 'Test Methods for Evaluating Solid Waste, Physical/Chemical 
yiethods," EPA Publication SW-846, as incorporated by reference in §260.11 of this chapter. 

2) It is a liquid and corrodes steel (SAE 1020) at a rate greater than 6.35 mm (0.250 inch) per year at a • 
3St temperature of 55 "C (130 °F) as determined by Method 111OA in 'Test Methods for Evaluating 
solid Waste, Physical/Chemical Methods," EPA Publication SW-846, and as incorporated by reference 
1 §260.11 of this chapter. 

b) A solid waste that exhibits the characteristic of corrosivity has the EPA Hazardous Waste Number of 
)002. 

45 FR 33119, May 19,1980, as amended at 46 FR 35247, July 7, 1981; 55 FR 22684, June 1,1990; 58 
•R 46049, Aug. 31, 1993; 70 FR 34561, June 14, 2005] 

1261.23 Characteristic of reactivity. 

kltop 

a) A solid waste exhibits the characteristic of reactivity if a representative sample of the waste has any 
f the following properties: 

1) It is normally unstable and readily undergoes violent change without detonating. 

I) It reacts violently with water. 

3) It forms potentially explosive mixtures with water. 

1) When mixed with water, it generates toxic gases, vapors or fumes in a quantity sufficient to present a 
anger to human health or the environment. 

5) It is a cyanide or sulfide bearing waste which, when exposed to pH conditions between 2 and 12.5, 
an generate toxic gases, vapors or fumes in a quantity sufficient to present a danger to human health 
r the environment. 

3) It is capable of detonation or explosive reaction if it is subjected to a strong initiating source or if 
eated under confinement. 

') It is readily capable of detonation or explosive decomposition or reaction at standard temperature 
nd pressure. 

3) It is a forbidden explosive as defined in 49 CFR 173.51, or a Class A explosive as defined in 49 CFR 
73.53 or a Class B explosive as defined in 49 CFR 173.88. 

)) A solid waste that exhibits the characteristic of reactivity has the EPA Hazardous Waste Number of 
1003. 

^agc3uf5-

15 FR 33119, May 19,1980, as amended at 55 FR 22684, June 1, 1990] 

261.24 Toxicity characteristic. 

Utop 

i) A solid waste (except manufactured gas plant waste) exhibits the characteristic of toxicity if, using the 
oxicity Characteristic Leaching Procedure, test Method 1311 in 'Test Methods for Evaluating Solid 

ttp://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=a2ff3b86fl9205745af335d95c42a8ab&rgn=div5&... 12/5/2008 
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'Vaste, Physical/Chemical Methods," EPA Publication SW-846, as incorporated by reference in §260.11 
if this chapter, the extract from a representative sample of the waste contains any of the contaminants 
sted in table 1 at the concentration equal to or greater than the respective value givenjn that table. 
Vhere the waste contains less than 0.5 percent filterable solids, the waste itself, after filtering using the 
nethodology outlined in Method 1311, is considered to be the extract for the purpose of this section. 

t ^ solid waste that exhibits the characteristic of toxicity has the EPA Hazardous Waste Number 
ipecified in Table 1 which corresponds to the toxic contaminant causing it to be hazardous. 

/ 
Table 1 —Maximum Concentration of Contaminants for the Toxicity Characteristic 

EPAHW 
No/" 

D004 

D005 

D018 
D006 

D019 
D020 
D021 
D022 
D007 

# 3 

D024 

D025 

D026 

D016 
D027 
D028 
D029 
D030 

D012 
D031 

D032 

DOSS 
D0S4 
D008 

0^3 
m 
D014 

Contaminant 
Arsenic 

Barium 

Benzene 
Cadmium 

Carbon tetrachloride 
Chlordane 
Ciiiorobenzene 
Chloroform 
Chromium 

o-Cresol 

m-Cresol 

p-Cresol 

Cresol 

2,4-D 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
1,1-Dichloroethylene 
2,4-Dinitrotoluene 

Endrin 
Heptachlor (and its 
epoxide) 
Hexachlorobenzene 

Hexachlorobutadiene 
Hexachloroethane 
Lead 

Lindane 
Mercury 

Methoxychlor 

CAS No.2 
7440-38-

2 
7440-39-

3 
71-43-2 

7440-43-
9 

56-23-5 
57-74-9 

108-90-7 
67-66-3 

7440-47-
3 

95-48-7 

108-39^ 

106-44-5 

94-75-7 
106-46-7 
107-06-2 
75-35-4 

121-14-2 

72-20-8 
76-44-8 

118-74-1 

87-68-3 
67-72-1 

7439-92-
1 

58-89-9 
7439-97-

6 
72-43-5 

Regulatory Level 
(mg/L) 

5.0 

100.0 

0.5 
1.0 

0.5 
0.03 

100.0 
6.0 
5.0 

"̂ 200.0 

"^200.0 

^^200.0 

"̂ 200.0 
10.0 
7.5 
0.5 
0.7 

^O.IS 
0.02 

0.008 

3o.13 
0.5 
3.0 
5.0 

0.4 
0.2 

10.0 r 
ttp://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=a2ff3b86fl9205745af335d95c42a8ab&rgn=div5&... 12/5/2008 
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D035 
D036 
D037 
D038 

D010 

D011 

D039 
D015 

D040 
D041 
D042 
D017 
D043 

Methyl ethyl ketone 
Nitrobenzene 
Pentrachlorophenol 
Pyridine 

Selenium 

Silver 

Tetrachloroethylene 
Toxaphene 

Trichloroethylene 
2,4,5-Trichlorophenol 
2,4,6-TrJchlorophenol 
2,4,5-TP (Silvex) 
Vinyl chloride 

1 78-93-3 
98-95-3 

1 87-86-5 
110-86-1 

7782-49-
2 

7440-22-
4 

127-18^ 
8001-35-

2 
79-01-6 
95-95-4 
88-06-2 
93-72-1 
75-01-4 

200.0 
2.0 

100.0 

35.0 
1.0 

5.0 

0.71 
0.5 

0.5 
400.0 

2.0 
1.0 
0.21 

• 

Hazardous waste number. 

Chemical abstracts service number. 

Quantitation limit is greater than the calculated regulatory level. The quantitation limit therefore 
3comes the regulatory level. 

f 0-, m-, and p-Cresol concentrations cannot be differentiated, the total cresol (D026) concentration is 
3ed. The regulatory level of total cresol is 200 mg/l. 

5 FR 11862, Mar. 29,1990, as amended at 55 FR 22684, June 1,1990; 55 FR 26987, June 29, 1990; 
3 FR 46049, Aug. 31,1993; 67 FR 11254, Mar. 13, 2002; 71 FR 40259, July 14, 2006] 

(D 
:tp://ecfr.gpoaccess.gov/cgi/t/text/text-idx?c=ecfr&sid=a2ff3b86fl9205745af335d95c42a8ab&rgn=div5&... 1̂ 2/5/2008 
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WESTON SOLUTIONS, INC. 
SITE ASSESSMENT TEAIM 2 

PROJECT NOTE 

TO: Raritan Bay Slag File 
FROM: Dennis J. Foerter, CHMM 
DATE: 5 February 2009 

SUBJECT: Sample Quantitation Limits - Raritan Bay Slag Site 

Contacted Yunru Yang, who is certified in U.S. EPA Contract Laboratory Program (CLP) data validation, to 
discuss calculation of sample quantitation limits (SQL) for the background and observed release samples used 
in scoring the observed releases of lead from sources associated with the Raritan Bay Slag site. Ms. Yang 
informed me that the following formula can be utilized to determine SQLs for inorganic analytes, based on 100 
milliliters of final volume and 1 gram of wet weight in samples, as specified in ILM05.4: 

{(CxF)/(%solids/100)} 

where: C = CRQL (1 mg/kg for lead) 
F = dilution factor 

Attached to this project note are: 

» Sample trip report excerpts showing the sediment sample numbers correlating to the CLP sample numbers 
(Ref. 17 of this HRS documentation record) 

» Form 12's (i.e., preparation logs) which shows the weights and volumes for all sediment samples, 
documenting weights of 1 gram, and volumes of 100 mL for all sediment samples. 

• Form 13' s (i.e., analysis run logs) for sediment samples collected, which shows the dilution weights for all 
sediment samples collected. 

• Excerpts from the EPA CLP Statement of Worlc for Inorganic Analysis, Multi-media, Multi-
Concentration ILM05.4, showing the CRQLs for lead in soil. Also included is the summary of 
changes from ILM05.3 to ILM05.4. 

Based on this information sample quantitation limits were calculated on the above formula and are 
listed in the attached table. ' 

Signature/Date 



Sample No. 
RBS-SEDOl 
RBS-SED02 
RBS-SED13 
RBS-SED84 
RBS-SED85 
RBS-SED04 
RBS-SED05 
RBS-SED06 
RBS-SED07 
RBS-SED 16 
RBS-SED17 
RBS-SED 18 
RBS-SED08 
RBS-SED 19 
RBS-SED09 
RBS-SED20 
RBS-SEDIO 
RBS-SEDll 
RBS-SED21 
RBS-SED22 
RBS-SED23 
RBS-SED 12 
RBS-SED24 
RBS-SED26 
RBS-SED25 
RBS-SED81 
RBS-SED82 
RBS-SED83 
RBS-SED87 
RBS-SED88 
RBS-SED33 
RBS-SED34 
RBS-SED35 
RBS-SED30 
RBS-SED31 
RBS-SED32 
RBS-SED27 
RBS-SED28 
RBS-SED29 
RBS-SED86 

G R Q L * (nig/kg) K-% Solids** 
81.2 
80.5 
80.4 
81.2 
85.1 
74.4 
74.0 
75.4 
90.0 
77.6 " 
70.6 
62.6 
77.3 
66.8 
81.6 
65.7 
80.7 
70.8 
76.4 
77.5 
69.9 
83.0 
72.6 
71.9 
85.3 
79.0 
71.7 
76.4 
77.3 
71.5 
84.7 
68.9 
68.6 
86.5 
68.8 
69.8 
80.9 
72.7 
77.0 
81.2 

Dilution Factor 

J-

Lead SQL ' 
1.23 
1.24 ^ 
1.24 
1.23 
1.18 
1.34 
1.35 
1.33 
3.33 
1.29 
1.42 
1.60 
1.29 
1.50 
1.23 
1.52 
1.24 
1.41 
1.31 
1.29 
1.43 
1.20 
1.38 
1.39 
1.17 
1.27 
1.39 
1.31 
1.29 
1.40 
1.18 
1.45 
1.46 
1.16 
1.45 
1.43 
1.24 
1.38 
1.30 
1.23 



Saniple No. 
RBS-SED52 
RBS-SED63 
RBS-SED64 
RBS-SED56 
RBS-SED57 
RBS-SED58 
RBS-SED59 
RBS-SED60 

CRQL* (mgAcg) %i% Soiid^^* 
86.7 
73.8 
73.0 
10.4 
52.0 
60.1 
46.9 
57.1 

bilutioniFactor Lead SQL 
1.15 

' 1.36 
1.37 
9.62 
1.92 
1.66 
2.13 
1.75 

Notes: 

* - Obtained from EPA CLP Statement of Work for Inorganic Analysis, Multi-media, Multi-
Concentration ILM05.4 
** - % solids obtained from the CLP Form 1 forthe samples located in References 22,23,24, and 25 
of this HRS documentation Record 
CRQL - Contract Required Quantitation Limit 
SQL - Sample quantitation Limit 
mg/kg - milligrams per kilogram 



USEPA CONTRACT LABORATORY PROGRAM 

STATEMENT OF WORK 

FOR 

INORGANIC ANALYSIS 

Multi-Media,•Multi-Concentration 

ILM05.3 
March 2004 

€) 



Exhibit C — Section 1 
Inorganic Target Analyte List and CRQLs 

1.0 . INORGANIC TARGET ANALYTE LIST AND CONTRACT REQUIRED QUANTITATION LIMITS 
(CRQLs) 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 

\ Vanadium 
Zinc 
Cyanide 

CAS Number 

7429-90-5 
• 7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 

. 7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

57-12-5 

ICP-AES CRQL 
for Water̂ '2'3'< 

(pg/L) 

200 
60 
10 
200 
5 
5 

5000 
10 
50 
25 
100 
10 

5000 
15 
0.2 

. 40 
5000 
35 
10 

5000 
25 
50 
60 
10 

ICP-AES CRQL 
for Soil̂ '̂ '̂ -̂ -̂  

(mg/kg) 

20 
6 
1 
20 
0.5' • 
0.5 
500 
1 
5 

2.5 
10 
1 

500 
1.5 
0.1 
4 

500 
3.5 
1 

500 
2.5 
5 
6 

2.5 

ICP-MS CRQL 
for Water^'^'" 

(ug/L) 

__ 

2 
1 
10 
1 
1 
— 
2 
1 
2 
— 
1 
— 
1 
— 
1 
— 
5 
1 
— 
1. 
1 
2 

^The CRQLs are the minimum levels 'of quantitation acceptable under the 
contract Statement of Work (SOW). 

^Subject to the restrictions specified in Exhibit D, any analytical 
method specified in ILM05.3 Exhibit D may be utilized as long as the 
documented Method Detection Limits (MDLs) are less than one-half the CRQLs. 

^Mercury is analyzed by cold vapor atomic absorption, 
analyzed by colorimetry/spectrophotometry. 

Cyanide is 

^Changes to the Inorganic Target Analyte List (TAL) (e.g., adding an 
additional analyte) or CRQLs may be requested under the modified analysis 
clause in the contract. 

^The CRQLs for soil are based on 100% solids and on the exact weights 
and volumes specified in Exhibit D. Samples with less than 100% solids may 
have CRQLs greater than those listed in the table above. 

c?> 
-e=̂  ILM05.3 



ILM05,.3 to ILM05.4 
Summary of Changes 

The ILM05.3 SOW document has been revised to ILM05.4 as identified in the Exhibit 
section(s) (and any other applicable sections within the ILM05.3 SOW) shown below. All 
changes identified in this document should be adhered to in conjunction with the ILM05.3 
SOW as stipulated below. 

Exhibit Section(s) 

Global 

Exhibit A: 
Section 4.2.3.1 

Exhibit B: 
Section 2.7 

Exhibit B: 
Section 2.7.1 

Exhibit C: 
Section 1.0 , 

Exhibit D: 
Introduction: 
Section 1.6.2 

Revisions 

All references to "ILM05.3" are changed to "ILM05.4". 

The reporting requirement has been modified as follows: 

The Contractor shall be responsible for completing and submitting 
analysis data sheets and computer-readable data on diskette or 
compact disc (CD) (or via an alternate means of electronic 
transmission approved in advance by USEPA) in a format specified 
in this SOW and within the time specified in Exhibit B, Section 
1.1. 

The Data in Computer-Readable Format has been modified as 
follows: 

The Contractor shall provide a computer-readable copy for all 
samples in the SDG, as specified in Exhibit H and delivered as 
specified in Exhibit B, Section 1.1. Computer-readable data 
deliverables shall be submitted on DOS/Windows formatted 3.5-ineh 
high-density 1.44 MB diskette(s), compact disc (CD), or via an 
alternate means of electronic transmission, if approved in 
advance by USEPA. 

Add the following to the end of the section: 

The CD shall be packaged and shipped in such a manner that the CD 
cannot be bent or folded and will not be exposed to extreme 
heat/cold. The CD shall be included in the same shipment as the 
hardcopy data, and, at a minimum, be enclosed in a CD mailer. 

The ICP-MS CRQL in water (pg/L) for vanadium has been modified 
from 1 to 5. 

The temperature range for the oven has been modified to 105'C (± 
5-C) . 

(D 
December 1, 2006 



TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVLLE, NEW JERSEY 

SAMPLE 
NlHi^ER 

RBS-S77 

RBS-S78 

RBS-S79 
RBS-S80 

RBS-S81 

RBS-S82 

RBS-S83 
RBS-S84 

RBS-S85 

RBS-S86 
RBS-S87 

RBS-S88 

RBS-S89 

RBS-S90 

RBS-S92 
1 
' ' RBS-S93 

RBS-S94 

RBS-S95 

RBS-S96 

RJBS-S97 

RBS-S98 

RBS-SEDOl 

RBS-SED02 

RBS-SED03 

RBS-SED04 

RBS-SED05 

RBS-SED06 

RBS-SED07 

^RBS-SED08 

ORGANIC 
CLP NO. 

MB5363 

MB5364 

MB5365 

MB5366 
MB5367 

MB5368 

MB5369 

MB5370 

MB5371 
MB5372 

MB5373 

MB53M1 

MB53M2 

MB53M6 

MB53M7 

MB53M8 

MB53N2 

MB53N3 

MB53N1 

MB53N4 

MB53N5 

• MB5374 

MB5375 

MB5376 

MB5377 

MB5378 

MB5379 

MB5380 

MB5381 . 

DATE 

9/11/08 

9/11/08 

9/11/08 
9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 
9/11/08 

9/11/08 
9/11/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/15/08 

9/15/08 

9/15/08 

9/15/08 

9/15/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/12/08 

9/12/08 

liiSISî  
0810 

0815 

0855 
0820 

0835 

0830 

0900 

0850 

0845 
0825 
0840 ' 

0911 

0913 

1051 

1420 

1430 

0935 \ 

0942 

0936 

1335 

1327 

.0921 

0934 . 

0945 

1002 

1030 

1048 , 

1222 

.1229 

fImmSSiS9^ 
Soil sample from the area around the playground; depth: 0-2 in. 

Duplicate of sample RBS-77 for QA/QC puiposes. 

Soil sample from the area around the playground; depth; 0-2 in. 
Soil sample from the area around the playground; depth; 0-2 in. 

Soil sample from the area around the playgroimd; depth; 0-2 in. 

Soil sample from the playground; depth; 0-2 in. 

Soil sample from the area around the playground; depth; 0-2 in. 
Soil sample from the playground; depth; 0-2 in. 

Soil sample from the area around the playground; depth: 0-2 in. 
Soil sample from the area around the playground; depth; 0-2 in. 
Soil sample from the area around the playground; depth; 0-2 in. 

Soil sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-2 in. 
Soil sample from the area between the third jetty and the Cheesequake 
Creek.inlet eastem jetty; depth: 0-2 in. 
Soil sample from the area along the Cheesequake Creek inlet, south of the 
eastem jetty; depth: 0-2 in. 

, Soil sample from the area between Margaret's Creek and the westem end f 
the seawall; depth; 0-2. in. 
Soil sample from the area between Margaret's Creek and the westem end of 
the seawall; depth; 0-2 in. 
Soil sample from the area between Margaret's Creek and the westem end of 
the seawall; depth: 0-2 in. 
Soil sample from the area between Margaret's Creek and the westem end of 
the seawall; depth; 0-2 in. 
Composite soil sample from the southern portion of the westem jetty of 
Cheesequake inlet; depth; 0-2 in. 
Soil sample from the Cheesequake Creek inlet westemjetty; depth; 0-2 in 

Soil sample from the Cheesequake Creek inlet western jetty; depth: 0-2,in 

Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. 
Duphcate of sample RBS-SEDOl for QA/QC purposes. 

Sediment sample from the area between Margaret's Creek and the westem 
end bf the seawall; depth: 0-3 in. 
Sediment sample from the area betwee:n Margaret's Creek and the westem 
end of the seawall; depth; 0-3 in. -
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth; 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the sea\yall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem i 
end of the seawall; depth: 0-3 in. | 

(3) 



TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVLLE, NEW JERSEY 

SAMPLE 
NIMBER 
RBS-SED09 

RBS-SEDIO 

RBS-SEDll 

RBS-SED 12 

RBS-SEDl 3 

RBS-SED14 

RBS-SED 15 

RBS-SEDl 6 

RBS-SEDl 7 

RBS-SEDl 8 

RBS-SED19 

RBS-SED20 

RBS-SED21 

RBS-SED22 

RBS-SED23 

RBS-SED24 . 

RBS-SED25 

RBS-SED26 

RBS-SED27 

RBS-SED28 , 

RBS-SED29 

RBS-SED30 

RBS-SED31 

RBS-SED32 
r 

ORGANIC 
GLPNO. 

MB5382 

MB5383 

MB5384 

MB5385 

MB5386 

MB5387 

MB5388 

MB5389 

MB5390 

MB5391 

MB5392 

MB5393 

MB5394 

MB5395 

MB5396 

MB5397 

MB5398 

MB5399 

MB53A0 

' MB53A1 

MB53A2 

MB53A3 

MB53A4 

MB53A5 

DATE 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/10/08 

9/10/08 

9/10/08 

.9/10/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

Kfiifi 
1250 

1310 

1305 

1330 

0930 

1000 

1015 

1040 

1215 

1220 

1235 

1250 

1310 

1325 

1225 

1332 

1341 

1345 

1132, 

1131 

1136 

1141 

1140 

1145 

iffliii-lililK^ 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth; 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth; 0-3 in. MS/MSD for QA/QC purposes. 
Sedunent sample from the area between Margaret's Creek and the westem 
end of the seawall; depth; 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek andthe westem 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth; 0-3 in. ^ ^ 
Sediment sample from the area between Margaret's Creek and the westerSI^ 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. 
Duplicate of sample RBS-SED21 for QA/QC purposes. 

Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. . 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth; 0-3 in. 
Sediment sample from the area between the westem end of the seawall and 

' the first jetty; depth: 0-3 in. 
Sediment sample from the area between the westem end of the seawall and 
the first jetty; depth: 0-3 in. 
Sediment sample from the area between the westem end of the seawall and 
the fu-st jetty; depth: 0-3 in. 
Sediment sample from the area between the westem end of the seawall and 
the fnst jetty; depth: 0-3 in. 
Sediment sample from the area between the westem end of the seawall and 
the first jetty; depth: 0-3 in. • ^ 
Sediment sample from the area between the westem end of the seawall a n d ^ ' 
the fust jetty; depth: 0-3 in. MS/MSD for QA/QC purposes. 



TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVLLE, NEW JERSEY 

SAMPLE 
l^rilMBER 
RBS-SED33 

RBS-SED34 

RBS-SED35 

RBS-SED36 

RBS-SED37 

RBS-SED38 

RBS-SED39 

RBS-SED40 

RBS-SED41 

RBS-SED42 

1 RBS-SED43 

,RBS-SED44 

RBS-SED45 

RBS-SED46 

RBS-SED47 

RBS-SED48 

RBS-SED49 

RBS-SED50 

RBS-SED51 

RBS-SED52 

RBS-SED53 

RBS-SED54 

RBS-SED55 

fcRBS-SED56 

ORGANIC 
CLP NO. 
MB53A6 

MB53A7 

MB53A8 

MB53A9 

MB53B0 

MB53B1 

MB53B2 

MB53B3 

MB53B4 ' 

MB53B5 

MB53B6 

MB53B7 

MB53B8 

MB53B9 

MB53C0 

MB53C1 

MB53C2 

MB53C3 

MB53C4 

MB53C5 

MB53C6 

MB53C7 

MB53C8 

MB53C9 

DATE 

9/11/08 

9/11/08 

9/11/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 
9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/12/08 

9/16/08 

9/16/08 

9/16/08 

9/15/08 

1149 

1146 

1153 

0927 

0935 

0936 

0942 

0942 

0948 

0953 
0948 

0951 

0956 

0957 

1004 

1002 

1004 

1008 

1012 

1015 

0915 

0945 

1058 

1417 . 

111111111111 
Sediment sample from the area between the westem end of the seawall and 
the first jetty; depth: 0-3 in. 
Sediment sample from the area between the westem end of the seawall and 
the fu-st jetty; depth; 0-3 in. 
Sediment sample from the area between the westem end of the seawall and 
the fu-st jetty; depth; 0-3 in. 
Sediihent sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth; 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastem jetty; depth; 0-3 in. 
Sedunent sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Duplicate of sample RBS-SED41 for QA/QC puiposes. 

Sediment sample from the area between the third jetty and the Cheesequal' 
Creek inlet eastemjetty; depth: 0-3 in. 
Sedunent sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth; 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 m. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastern jetty; depth; .0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastemjetty; depth: 0-3 in. MS/MSD for QA/QC puiposes. 
Sediment sample from Cheesequake Creek inlet area on the westem side of 
westem jetty; depth: 0-3 in. 
Sediment sample from Cheesequake Creek inlet area on the westem side of 
westem jetty; depth: 0-3 in. 
Sediment sample from Cheesequake Creek inlet area on the westem side of 
westemjetty; depth; 0-3 m. '̂  
Sediment sample from the area west of the Cheesequake Creek inlet, west' 
of the westem jetty; depth; 0-3 in. 



TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVLLE, NEW JERSEY 

RBS-SED57 

RBS-SED58 

RBS-SED59 

RBS-SED60 

RBS-SED61 

RBS-SED62 

RBS-SED63 

RBS-SED64 

RBS,SED65 

RBS-SED66 

RBS-SED67 

RBS-SED68 

RBS-SED69 

RBS-SED70 

RBS-SED71 

RBS-SED72 

RBS-SED73 

RBS-SED74 

RBS-SED81 

RBS-SED82 

RBS-SED83 

RBS-SED84 

RBS-SED85 

RBS-SED86 

ORGANIC 
CLPNO. 

MB53D0 

MB53D1 

MB53D2 

MB53D3 

MB53D4 

MB53D5 

MB53D6 

MB53D7 

MB53D8 

MB53D9 

MB53E0 

MB53E1 

MB53E2 

MB53E3 

MB53E4 

MB53E5 

MB53E6 

MB53E7, , 

MB53L8 

MB53L9 

MB53M0 

MB53M3 

MB53M4 

MB53M5 

DATE 

9/15/08 

9/15/08 

9/15/08 

9/15/08 

9/15/08 

•9/15/08 

9/15/08 

9/15/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/16/08 

9/16/08 

9/16/08 

9/16/08 

9/16/08 

9/16/08 • 

9/11/08 

9/11/08 

9/11/08 

9/12/08 

. 9/12/08 

9/12/08 

MtHS 
1420 

1432 

1435 

1450 

1455 

1457 

1506 

1509 

, 1359 

1417 

1500 

1439 

1445 

1450 

1452 

1457 

1458 

1500 

1201 

1200 

1208 

1021 

1021 

1030 

l|:lfiiiliiiSiWiI':"^liii^ 
Sediment sample froin the area west of the Cheesequake Creek inlet, west 
of the westemjetty; depth: 0-3 in. 
Sediment sample from the area west of the Cheesequake Creek inlet, west 
of the westemjetty; depth; 0-3 in. 
Sediment sample from the area west of the Cheesequake Creek inlet, west 
of the westemjetty; depth; 0-3 in. 
Sediment sample from the area west of the Cheesequake Creek inlet, west 
of the westemjetty; depth: 0-3 in. 
Sediment sample from the area west of the Cheesequake Creek inlet, west 
of the westem jetty; depth: 0-3 in. 
Duplicate of sample RBS-SED61 for QA/QC purposes. 

Sediment sample from the area west of the Cheesequake Creek inlet, west 
of the westem jetty; depth; 0-3 in. 
Sediment sample from the area west of the Cheesequake Creek inlet, west 
of the westem jetty; depth: 0-3 in. 
Sediment sample from Margaret's Creek north of the footbridge; depth; 0-3 
in. 
Sediment sample from Margaret's Creek north of the footbridge; depth: 0-3 
in. 
Sediment sample from Margaret's Creek south of the footbridge; depth; ^ B 
in. ^ ^ 
Sediment sample from Margaret's Creek south of the footbridge; depth: 0-3 
in. 
Background sediment sample from an area suspected not to be mfluenced 
by past site activities; depfli: 0-3 in. 
Background sediment sample from an area suspected not to be influenced 
by past site activities; depfli; 0-3 in. 
Backgrotmd sediment sample from an area suspected not to be influenced 
by past site activities; depth; 0-3 in. 
Backgrotmd sediment sample from an area suspected not to be influenced 
by past site activities; depth; 0-3 in. MS/MSD for QA/QC purposes. 
Background sediment sample from an area suspected not to be influenced 
by past site activities; depth; 0-3 in. ~ 
Background sediment sample from ah area suspected not to be influenced 
by past site activities; depth: 0-3 in. 
Sediment sample from the area between the westem end of the seawall and 
the fu-st jetty; depth: 0-3 in. 
Sediment sample from the area between the westem end of the seawall and 
the first jetty; depth: 0-3 in. 
Sediment sample from the area between the wesfem end of the seawall and 
the first jetty; depth: 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek mlet eastemjetty; deptii; 0-3 in. 
Sediment sample from the area between the third jetty and the Cheesequake 
Creek inlet eastem jetty; depth; 0-3 in. ^ ^ 
Sediment sample from the area between the third jetty and the Cheesequalc^' 
Creek inlet eastern jetty; depth: 0-3 in. 

10. 



TABLE 1 (continued) 
SAMPLE DESCRIPTIONS 

RARITAN BAY SLAG SITE 
OLD BRIDGE AND SAYREVLLE, NEW JERSEY 

< 

1 
^ 

i 

HBWSil 
RBS-SED87 

RBS-SED88 

RBS-SED89 

RBS-SED90 

RBS-SWOl 

RBS-SWOID 
RBS-SW02 

RBS-SW02D 
RBS-SW03 

RBS-SW03D 
RBS-SW04 

RBS-SW04D 

RBS-SW05 

RBS-SW05D 
\ RBS-SW06 

RBS-SW06D 

RBS-SW07 

RBS-SW07D 

RBS-SW08 

RBS-SW08D 

RBS-SW09 

RBS-SW09D 

RBS-SWIO 

RBS-SWIOD 

RBS-SWl 1 

RBS-SWl ID 

RBS-SW12 

RBS-SW12D 

RBS-SW13 

^kBS-SWl3D 

ORGANIC 
CLPNO. 
MB53M9 

MB53N0 

MB53N7 

MB53N8 

MB53F4 

MB53F5 
MB53F6 
MB53F7 

MB53F8 

MB53F9 
MB53G0 

MB53G1 
MB53G2 

MB53G3 
MB53G4 

MB53G5 

MB53G6 

MB53G7 

, MB53G8 

' MB53G9 

MB53H0 

MB53H1 

MB53H2 

MB53H3 

MB53H4 

MB53H5 

MB53H6 

MB53H7 

MB53H8 

MB53H9 

DAIE 

9/12/08 

9/12/08 

9/16/08 

9/16/08 

9/10/08 

9/10/08 
9/10/08 
9/10/08 

9/10/08 
9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/10/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/11/08 

9/15/08 

9/15/08 

9/15/08 

9/15/08 

BiKI 
1350 

1354 

1140 

1240 

1425 

1430 

1432 
1437 

1440 
1445 

1457 
1502 

1508 

1513 

1517 
1522 

1407 
1412 

1418 

1423 

1047 

1047 

1052 

1052 

1056 

1056 

0849 

0849 

0853 

0853 

COMMENTS 

Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth: 0-3 in. 
Sediment sample from the area between Margaret's Creek and the westem 
end of the seawall; depth; 0-3 in. 
Sediment sample from Cheesequake Creek inlet area on the eastem side of 
westem jetty; depth; 6-3 in. 
Sediment sample from Cheesequake Creek inlet area on the eastem side of 
westem jetty; depth; 0-3 in. 
Surface water sample from the seawall at low tide. 

Stu-face water sample from the seawall at low tide. 
Duphcate of sample RBS-SWOl for QA/QC purposes. 
Duplicate of sample RBS-S WO 1D for QA/QC purposes, 
Surface water sample from the seawall at low tide. 
Surface water sample from the seawall at low tide. 

Surface water sample from the seawall at low tide. 

Surface water sample from the seawall at low tide. 

Surface water sample from the seawall at low tide. 

Surface water sample from the seawall at low tide. 
Surface water sample from the seawall at low tide. 

Surface water sample from the seawall at low tide. MS/MSD for QA/QC 
puiposes. 
Surface water sample from the seawall at high tide. 

Surface water sample from the seawall at high tide. 

Surface water sample from the seawall at high tide. 

Surface water sample from the seawall at high tide. 

Activity-based surface water sample from the area between the westem end 
of the seawall and the first jetty. 
Activity-based surface water sample from the area between the westem end 
of the seawall andthe first jetty. 
Activity-based surface water sample from the area between the westem end 
of the seawall and the first jetty. 
Activity-based surface water sample from the area between the westem end 
of the seawall and the first jetty. 
Activity-based surface water sample from the area between the westem end 
of the seawall and the first jetty. 
Activity-based surface water sample from the area between the westem end 
of the seawall and the first jetty. 
Activity-based surface water sample from the area between the third jetty 
and the Cheesequake Creek inlet eastern jetty. 
Activity-based surface water sample from the area between the third jetty 
and the Cheesequake Creek inlet eastem j etty. 
Activity-based surface water sample from the area between the third jetty 
and the Cheesequake Creek inlet eastem jetty. i 
Activity-based surface water sample from the area between the third jetty 
and the Cheesequake Creek inlet eastemjetty. 

© 



USEPA CLP 

12-IN 
PREPARATION LOG 

53 

Lab Name: B o n n e r A n a l y t i c a l T e s t i n g 

Lab Code : BONNER 

P r e p a r a t i o n 

Case N o . : 37836 

HSl 

C o n t r a c t : EPW06055 

NRAS N o . : 1 6 3 0 . 0 SDG MB5319 

EPA 
Sample 
No. 

LCSSOl 
MB5319 
MB5320 
MB5321 
MB5322 
MB5323 
MB5324 
MB5325 
MB5325D 
MB5325S 
MB5326 
MB5327 
MB5328 
MB5329 
MB5330, 
MB5331-
MB5332 
MB5333 
MB5334 
MB5335 
MB53M1 
MB53M2 
PBSOl 

Preparation 
Date 

09/22/08 , 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08' 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 

Weight 
(gram) 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Volume 
. (mL) 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

G2> 
FORM X I I - I N ILM05.4 



USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing Contract: EPW0e055 

Lab Code: BONNER 

Instrument 

Case No.: 37836 NRAS No. 

ICAPP 6500 Analysis Method: ILM05.4 - ICP-AES Flex 

Start Date: 9/25/2008 End Date: 9/25/2008 

54 

SDG N o . : MB5319 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICVOl 

ICBOl 

CBIOl 

ICSAOl 

ICSRBOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB5325 

MB5325S 

MB5319 

MB5320 

MB5321 

MB5322 

MB5323 

MB5324 

CCV02 

CCB02 

MB5325D 

MB5325L 

MB5326 

MB5327 

MB5328 

MB5329 

MB5330 

CRX02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F Time 

18:21 

18:25 

18:29 

18:32 

18:36 

18:40 

18:43 

18:47 

18:51 

18:54 

18:58 

19:02 

19:05 

19:09 

19:13 

19:16 

19:20 

19:24 

19:27 

19:31 

19:35 

19:38 

19:42 

19:46 

19:50 

19:53 

19:57 

20:01 

20:04 

20:08 

20:12 

20:15 

20:19 

20:23 

20:27 

20:30 

Analytes | 
A 
L 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X . 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 
s 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
A 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
• E 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
D 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
0 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
R 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

.X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
u 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

F 
E 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

p 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
G 
X 

X 

X 

X 

.X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 
G 

N 
I 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

K 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 
G 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

N 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

T 
L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

z 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

^ 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

v 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
N 
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USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner"Analytical Testing 

Lab Code; BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/25/2008 

NRAS No. 

Contract: EPW06055 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/25/2008 

55 

SDG No.: MB5319 

EPA 
Sample 
NO. 

MB5331 

MB5332 

MB5333 

MB5334 

MB5335 

MB53M1 

MB53M2 

MB5325A 

CCV04 

COB 04 

CRI03 

ICSA03 

ICSAB03 

CCV0 5 

CCB05 

D/F 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Time 

20:34 

20:38 

20:41 

20:45 

20:49 

20:52 

20:56 

21:00 

21:04 

21:07 

21:11 

21:15 

21:18 

21:22 

21:26 

Analytes | 
A 
L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
B 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 

s 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
A 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
E 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
D 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
A 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
0 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
R 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
u 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

F 
E 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

P 
B 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
G 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
N 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 
G, 

N 
I 

X 

X 

X 

X 

X 

X 

X 

. X 

X 

X 

X 

X 

X 

X 

K 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
E 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X > 

A 
G 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

N 
A 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

T 
L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

z 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

V 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

.0 
N 
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USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

56 

Lab Name; Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No. : 37836 

ICAPP 6500 

Start Date: 9/25/2008 

Contract: EPW06055 

NRAS No. SDG No.: MB5319 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/25/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB5325 

MB5325S 

MB5319 

MB5320 

MB5321 

MB5322 

MB5323 

MB5324 

CCV02 

CCB02 

MB5325D 

MB5325L 

MB532 6 

MB5327 

MB5328 

MB5329 

MB5330 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F 

1 

Time 

18:21 

18:25 

18:29 

18:32 

18:36 

18:43 

18:47 

18:51 

18:54 

18:58 

19:02 

19:05 

19:09 

19:13 

19:16 

19:20 

19:24 

19:27 

19:31 

19:35 

19:38 

19:42 

19:46 

19:50 

19:53 

19:57 

20:01 

20:04 

20:08 

20:12 

20:15 

20:19 

20:23 

20:27 

20:30 

Analytes 
B A L 

I 
M 
0 

0 
3 

1 

P 
D 

P P 
T 

S 
I 

S s 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
R 

T 
I 

u z 
R 

. 

' 

Page 1 of 2 FORM X_I_II-IN ILM05.4 



USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

57 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/25/2008 

Contract: EPW06055 

NRAS No.: SDG No. MB5319 

•Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/25/2008 

EPA 
Sample 
NO.. 

MB5331 

MB5332 

MB5333 

MB5334 

MB5335 

MB53M1 

MB53M2 

MB5325A 

CCV04 

CCB04 

CRI03 

ICSA03 

ICSAB03 

CCV05 

CCB-05 

D/F Time 

20:34 

20:38 

20:41 

20:45 

20:49 

20:52 

20:56 

21:00 

21:04 

21:07 

21:11 

21:15 

21:18 

21:22 

21:26 

Analytes 
B A 

U 
L 
I 

M 
0 

0 
S 

P 
D 

P P 
T 

s 
I 

S s 
N 

X 

,x 
X 

x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
R 

T 
I 

u z 
R 
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USEPA -.CLP 

12-IN 
PREPARATION LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Preparation 

Case No.: 37836 

HSl 

Contract: EPW06055 

NRAS No.: 1630.0 SDG MB5336 

EPA 
Sample 
No. 

LCSSOl 

MB5336 

MB5337 

MB5338 

MB5339 

MB5340 • 

MB5380 

MB5381 

MB5382 

MB5383 

MB5384 

MB5385 

MBS 3 8 50 

MB5385S 

MB5390 

MB5391 

MB5392 

MB5393 

MB5394 

MB53M5 

MB53M6 

PBSOl 

Preparation 
Date 

09/19/08 

09/19/08 

09/19/08 

09/19/08 

09/19/08 

09/19/08 

• 09/19/08 

09/19/08 

09/19/08 

09/19/08 

09/19/08 

09/19/08 

09/19/08 

09/19/08 

09/19/08 • 

09/19/08 

09/19/08 

09/19/08 

09/19/08 

09/19/08 

09/19/08 

09/19/08 

Weight 
(gram) 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

• 1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00-

Volume 
(mL) 

100 

100 

100 

100 

100 

100 

100,-

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

FORM XII-IN 
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USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/21/2008 

Contract: EPW06055 

NRAS No.: SDG No.: MB5336 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/22/2008 

EPA 
Sample 
NO. 

SO 

s 
S 

s 
S 

ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB5336 

MB5337 

MB5338 

MB5339 

MB5340 

MB5380 

MB5381 

MB53e2 

CCV02 

CCB02 

MB5383 

MB5384 

MB5385 

MB5385S 

MB5385D 

MB5385L 

MB5390 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F Time 

12:20 

12:24 

12:27 

12:31 

12:35 

12:39 

12:42 

12:46 

12:50 

12:53 

12:57 

13:01 

13:04 

13:08 

13:12 

13:15 

13:19 

13:23 

13:26 

13:30 

13:34 

13:37 

13:41 

13:45 

13:48 

13:52 

13:56 

13:59 

14:03 

14:14 

14:18 

14:22 

14:25 

14:29 

14:33 

14:36 

Analytes 
A 

• L 

X 

X 

X 

X 

X 

X 

X 
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USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER 

Instrument 

Case No.: 37836 NRAS No.: SDG No.: MB5336 

ICAPP 6500 Analysis Method: ILM05.4 -ICP-AES Flex 

Start Date: 9/21/2008 End Date: 9/22/2008 

EPA 
Sample 
NO. 

SO 

s 
s 
S 

s 
ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

MB5391 

MB5392 

MB5393 

MB5394 

MB53M5 

MB53M6 

MB53e5A 

MB5385S 

MB5380 

ZZZZZZ 

CCV02 

CCB02 

CRI02 

ICSA02 
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CCV03 
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9:23 
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9:41 
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10:11 

10:15 

10:18 
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USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER 

Instrument 

Case No.: 37836 NRAS No.: SDG No. MB5336 

ICAPP 6500 Analysis Method: ILM05.4 - ICP-AES Flex 

Start Date: 9/21/2008 End Date: 9/2272008 

EPA 
Sample 
NO. 

so 
s 
s 
S 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB5336 

Ma5337 
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MB5340 

MB5380 
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CCV03 

CCB03 
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12:53 
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14:36 
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USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No. : 37836 

ICAPP 6500 

Start Date: 9/21/2008 

NRAS No. 

C o n t r a c t : EPW06055 

SDG N o . : MB5336 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/22/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

MB5391 

MB5392 

MB5393 

MB5394 

MB53M5 

MB53M6 

MB5385A 

MB5385S 

MB5380 

ZZZZZZ 

CCV02 

CCB02 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F Time 

9:23 

.9:26 

9:30 

9:34 

9:38 

9:45 
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9:52 
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10:18 
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USEPA - CLP 

12-IN 
PREPARATION LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Preparation 

Case No.: 37836 

HSl 

Contract: EPW06055 

NRAS No.: 1630.0 SDG MB53A9 

EPA 
Sample , 
No. 

LCSSOl 
MB53A9 
MB53B0 
MB53B1 
MB53B2 
MB53B3 
MB53B4 
MB53B5 
MB53B6 
MB53B7 
MB53B8 
MB53B9 
MB53C0 
MB53C1 
MB53C2 
MB53C3 
MB53C4 
MB53C5 
MB53C5D 
MB53C5S 
MB53M3 
MB53M4 
PBSOl 

Preparation 
Date 

09/24/OB . 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 
09/24/08 ^ 
09/24/08 

Weight 
(gram) 

, 1 . 0 0 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Volume 
(mL) 

100 
100 
100 
100 
100 
100 
100 
,100 
100 
100 
100 
100 

. 100 -
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
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USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code:. BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/26/2008 

Contract: EPW06055 

NRAS No. SDG No.: MB53A9 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/26/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 
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ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB53C5 

MB53C5S 

MB53A9 

MB53B0 

MB53B1 

MB53B3 

MB53B4 

MB53B5 

MB53B6 

CCV02 

CCB02 

MB53B7 

MB53B8 

MB53B9 

MB53C0 

MB53C1 

MB53C2 

MB53C3 

CRI02 

ICSA02 

ICSAB02 

CCV03 

D/F Time 

10:55 

10:59 

11:03 

11:06 

11:10 

11:14 

11:17 

11:21 

11:25 

11:29 

11:32 

11:36 

11:40 

11:43 

11:47 

11:51 

11:54 

11:58 

12:01 

12:05 

12:09 

12:13 

12:16 

12:20 

12:23 

12:27 

12:31 

12:35 

12:38 

12:42 

12:46 

12:49 

12:53 

12:57 

13:00 

13:04 
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USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER 

Instrtiment 

Case No.: 37836 NRAS No.: SDG No.: MB53A9 

ICAPP 6500 Analysis Method: ILM05.4 - ICP-AES Flex 

Start Date: 9/26/2008 End Date: 9/26/2008 

EPA 
Sample 
NO. 

CCB03 

MB53C4 

MB53C5D 

MB53C5L 

MB53C5A 

MB53B2 

MB53M3 

MB53M4 

CRI03 

ICSA03 

ICSAB03 

CCV04 

CCB04 

D/F 

J 

Time 

13:08 

13:12 

13:15 

13:19 

13:23 

13:26 

13:30 

13:34 

13:37 

13:41 

13:45 

13:49 

13:52 

Analytes 
A 
L 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

S 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 
S 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
D 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 

c 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
0 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
R 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
u 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

F 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

p 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
G 
X 

X 

X 

X 

X 

X 

X 

X' 

X 

X 

X 

X 

M 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 
G 

N 
I 
X 

X 

X 

X 

. X 

X 

X 

X 

X 

X 

X 

X 

K 

X 

t 
X 
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X 

X 

X 
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X 
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USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/26/2008 

Contract: EPW06055 

NRAS No.: SDG No. MB53A9 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/26/2008 

EPA 
Sample 
NO. 

SO . 

S 

S 

S 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB53C5 

MB53C5S 

MB53A9 

MB53B0 

MB53B1 

MB53B3 

MB53B4 

MB53B5 

MB53B6 

CCV02 

CCB02 

MB53B7 

MB53B8 

MB53B9 

MB53C0 

MB5'3C1 

MB53C2 

MB53C3 

CRI02 

ICSA02 

ICSAB02 

CCV03 

D/F Time 

10:55 

10:59 

11:03 

11:06 

11:10 

11:17 

11:21 

11:25 

11:29 

11:32 

11:36 

11:40 

11:43 

11:47 

11:51 

11:54 

11:58 

12:01 

12:05 

12:09 

12:13 

12:16 

12:20 

12:23 

12:27 

12:31 

12:35 

12:38 

12:42 

12:46 

12:49 

12:53 

12:57 

13:00 

13:04 

Analytes 
B A 

U 
•L 

I 

/ 

B 
I 

M 
0 

0 
S 

p 
D 

P 

6 

P 
T 

S 
I 

' 

S S 
N 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 

X 

X 
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X 
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USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument . 

Case No.: 37836 / 

ICAPP 6500 

Start Date: 9/26/2008 

Contract: EPW06055 

NRAS No. SDG No. MB53A9 

Analysis Method: ILM05;4 - ICP-AES Flex 

End Date: 9/26/2008 

EPA 
Sample 
NO. 

CCB03 

MB53C4 

MB53C5D 

MB53C5L 

MB53C5A 

MB53B2 

MB53M3 

MB53M4 

CRI03 

ICSA03 

ICSAB03 

CCV04 

CCB04 

D/F Time 

13:08 

13:12 

13:15 

13:19 

13:23 

13:26 

13:30 

13:34 

13:37 

13:41 

13:45 

13:49 

13:52 

Analytes 
B A 

U 
L 
I 

B 
I 

M 
0 

0 
S 

P 
D 

P P 
T 

S 
I 

S S 
N 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

S 
R 

T 
I 

u z 
R 

' • " 
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^ 

USEPA - CLP 

12-IN 
PREPARATION LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Preparation 

Case No.: 37836 

HSl 

Contract: EPW06055 

NRAS No.: 1630.0 SDG' MB52Y1 

EPA 
Sample 
No. 

LCSSOl 
MB52Y1 
MB52Y1D 
MB52Y1S 
MB52Y2 
MB52Y3 
MB5341 
MB5342 
MB5344 
MB53C9 
MB53D0 
MB53D1 
MB53D2 
MB53D3 
MB53D4 
MB53D5 
MB53D6 
MB53D7 
MB53N1 
MB53N2 
MB53N3 
MB53N4 
MB53N5 
PBSOl 

Preparation 
Date 

09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 

Weight 
(gram) 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

• 1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

• 1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00. 
1.00 
1.00 
1.00 
1.00 
.1.00 

Volume 
(mL) 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

1 . 100 
100 
100 
100 
100 
•100 
100 
100 
100 
100 
100 
100 

(£> 
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6r 

USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/26/2008 

NRAS No.: 

Contract: EPW06055 

SDG No.: MB52Y1 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/26/2008 

EPA 
Sample 
NO. 

SO 

S 

8 

S 

S 

ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB52Y1 

MB52Y1S 

MB52-Y1D 

MB52Y1L 

MB52Y2 

MB52Y3 

MB53N1 

MB53N2 

CCV02 

CCB02 

MB53N3 

MB53C9 

MB53D0 

MB53D1 

MB53D2 

MB53D3 

CRI02 

CRI03 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F 

1 

Time 

3:35 

3:39 

3:42 

3:46 

3:50 

3:53 

3:57 

4:01 

4:04 

4:08 

4:12 

4:15 

4:19 

4:23 

4:27 

4:31 

4:34 

4:38 

4:42 

4:46 

4:49 

4:53 

4:57 

5:01 

5:04 

5:08 

5:12 

5:15 

5:19 

5:23 

5:26 

5:30 

5:34 

5:38 

5:41 

5:45 

Analytes j 
A 
L 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

S 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 
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X 
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X 
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X 
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X 

X 
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X 

X 
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X 
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X 
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X 

X 

X 

X 

X 

X 

X 

X 
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X 

X 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

B 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
D 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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A 
X 

X 
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X 

X 

X 

X 
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X 

X 

X. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
R 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
u 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

F 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

p 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
G 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 
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X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

z 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

<% 
X 

X 

X 

X 

X 

X 

X 

X 

X 

V 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 
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7^ 

USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/26/2008 

NRAS No. 

Contract: EPW06055 

SDG No.: MB52Y1 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/26/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

MB52Y1 

ZZZZZZ 

MB53N1 

ZZZZZZ 

MB52Y1 

MB52Y1D 

MB52Y1S 

MB52Y1L 

MB53D4 

MB53D5 

CCV02 

CCB02 

MB53D6 

MB53D7 

MB5341 

MB5342 

KB5344 

MB534 4 .' 

CRI02 

CRI03 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F 

3 

Time 

15:55 

15:59 

16:03 

16:06 

16:10 

16:14 

16:17 

16:21 

16:25 

16:29 

16:32 

16:36 

16:49 

16:52 

16:56 

17:00 

17:05 

17:08 

17:12 

17:16 

17:19 

17:23 

17:27 

17:30 

17:34 

17:38 

17:41 

17:45 

17:49 

17:52 

17:56 

18:00 

18:04 

1B:07 

18:11 

18:15 
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USEPA - CLP 

/ / 

-'13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/26/2008 

Contract: EPW06055 

NRAS No.: SDG No.: MB52Y1 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/26/2008 

EPA 
Sample 
NO. 

MB53N4 

MB53N5 

MB52Y1A 

MB53N1 

MB53N4 

MB53N5 

MB5342 

MB53N4 

MB53N5 

4̂B52Y1S 

CCV04 

CCB04 

MB52Y1D 

MB52Y1L 

CRI04 

CRI05 

ICSA03 

ICSAB03 

CCV05 

CCB05 

D/F 

1 

1 

1 

3 

3 

4 

10 

IOC 

60 

40 

1 

1 

30 

15C 

1 

1 

1 

1 

1 

1 

Time 

18:19 

18:23 

18:27 

18:30 

18:34 

18:38 

18:42 

18:45 

18:49 

18:53 

18:56 

19:00 

19:04 

19:08 

19:11 

19:15 

19:19 

19:23 

19:26 

19:30 

Analytes 
A 
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X 
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B 
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X. 
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X 
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X 
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72^ 
USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/26/2008 

NRAS No. 

Contract: EPW06055 

SDG No.: MB52Y1 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/26/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB52Y1 

MB52Y1S 

MB52Y1D 

MB52Y1L 

MB52Y2 

MB52Y3 

MB53N1 

MB53N2 

CCV02 

CCB02 

MB53N3 

MB53C9 

MB53D0 

MB53D1 

MB53D2 

MB53D3 

CRI02 

CRI03 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F 

, 1 

Time 

3:35 

3:39 

3:42 

3:46 

3:50 

3:57 

4:01 

4:04 

4:08 

4:12 

4:15 

4-: 19 

4:23 

4:27 

4:31 

4:34 

4:38 

4:42 

4:46 

4:49 

4:53 

4:57 

5:01 

5:04 

5:08 

5:12 

5:15 

• 5:19 

5:23 

5:26 

• 5:30 

5:34 

5:38 

5:41 

5:45 
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74 

USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No. : 37836 

ICAPP 6500 

Start Date: 9/26/2008 

NRAS No. 

Contract: EPW06055 

SDG No.: MB52Y1 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/26/2008 

EPA 
Sample 
NO. 

so 

s 

s 

s 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

MB52Y1 

ZZZZZZ 

MB53N1 

ZZZZZZ 

MB52Y1 

MB52Y1D 

MB52Y1S 

MB52Y1L 

MB53D4 

MB53D5 

CCV02 

CCB02 

MB53D6 

MB53D7 

MB5341 

MB5342 

MB5344 

MB5344 

CRI02 

CRI03 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F 

30 

30 

15 

Time 

15:55 

15:59 

16:03 

16:06 

16:10 

16:17 

16:21 

16:25 

16:29 

16:32 

16:36 

16.: 4 9 

16:52 

16:56 

17:00 

17:05 

17:08 

17:12 

17:16 

17:19 

17:23 

17:27 

17:30 

17:34 

17:38 

17:41 

17:45 

17:49 

17:52 

17:56 

18:00 

18:04 

18:07 

18:11 

18:15 
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USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

-7^ 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No. : 37836 

ICAPP 6500 

Start Date: 9/26/2008 

NRAS No. 

Contract: EPW06055 

SDG No.: MB52Y1 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/26/2008 

EPA 
Sample 
NO. 

MB53N4 

MB53N5 

MB52Y1A 

MB53N1 

MB53N4 

MB53N5 

MB5342 

MB53N4 

MB53N5 

MB52yiS 

CCV04 

CCB04 

MB52Y1D 

MB52Y1L 

CRI04 

CRI05 

ICSA03 

ICSAB03 

CCV05 

CCB05 

D/F 

1 

1 

1 

3 

3 

4 

10 

100 

60 

40 

1 

1 

30 

150 

1 

1 

1 

1 

1 

1 

Time 

18:19 

18:23 

18:27 

18:30 

18:34 

18:38 

18:42 

18:45 

18:49 

18:53 

18:56 

19:00 

19:04 

19:08 

19:11 

19:15 

19:19 

19:23 

19:26 

19:30 

Analytes 
B A 
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^ • b 

DSEPA CLP 

12-IN 
PREPARATION LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Preparation 

Case No.: 37836 

HSl 

Contract: EPW06055 

NRAS No.: 1630.0 SDG MB53C6 

EPA 
Sample 
No. 

LCSSOl 
MB53C6 

1 MB53C7 
MB53C8 

i MB53E2 
; MB53E3 

MB53E4 
MB53E5 • 
MB53E5D 
MB53E5S 
MB53E6 
MB53E7 
MB53N7 
MB53N8 
PBSOl 

Preparation 
Date 

09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 • 
09/22/08 

Weight 
(gram) 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

, 1.00 

Volume 
(mL) 

100 
• 100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100, 

FORM XII-IN 

<£b 
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USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument-

Case No.: 37836 

ICAPP 6500 

Start Date: 9/27/2008 

NRAS No. 

C o n t r a c t : EPW06055 

SDG N o . : MB53C6 

A n a l y s i s Method: ILM05.4 - ICP-AES Flex 

End D a t e : 9 / 2 8 / 2 0 0 8 

EPA 
Sample 
NO. 

so 
S 

S 

S 

S 

ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB53C6.. 

MB53C7-' 

ZZZZZZ 

MB53C8 / 

MB53E2 / 

MB53E3 

MB53E5/' 

MB53E5S 
\ CCV02 

CCB02 

MB53E4' 

MB53E5D 

MB53E5L 

MB53E5A 

MB53E6 

MB53E7 ... 

CRI02 

CRI03 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F 

—7^ 1 

5 

Time 

14:41 

14:45 

14:49 

14:52 

14:56 

15:00 

15:04 

15:08 

15:11 

15:15 

15:19 

15:23 

15:26 

15:30 

15:34 

15:38 

15:41 

15:45 

15:49 

15:53 

15:56 

16:00 

16:04 

16:08 

16:11 

16:15 

16:19 

16:23 

16:27 

16:30 

16:34 

16:38 

16:42 

16:46 

16:49 

16:53 

Analytes 
A 
L 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 
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X 

X 

X 

X 

X 
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X 

X 

X 
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X 
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X 

X 

X 

X 

X 

X 
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X 
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X 
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X 

X 
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X 

X 

B 
A 
X 

_x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

•X. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 

X 

X 

X 

X 

B 
E 
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X 

X 
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X 

X 

X 

C 
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X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

C 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c . 
0 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
R 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 

X 

X 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 
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c 
u 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

F 
E 
X 

X 

X 

X 

.X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

-x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

p, 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
G 
X 

X 

X 

X 

X 

X 

X 

X 
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X 
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X 
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X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

K 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 
G 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

. N 
A 
X 

X̂ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

• X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

T 
L 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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N 
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f̂  
USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start,Date: 9/27/2008 

Contract: EPW06055 

NRAS No. SDG No.: MB53C6 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/28/2008 

EPA ' 
Sample 
NO. 

SO 

S 

S 

S 

8 

ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

MB53N7 ^ 

t4B53N8'-' 

MB53N7 ., 

MB53N8 , 

MB53N8 

MB53N7 ,. 

CRI02 

CRI03 

ICSA02 

ICSAB02 

CCV02 

CCB02 

D/F 

' - ' 3 

.-•20 

40 

Time 

18:57 

19:01 

19:05 

19:09 

19:12 

19:16 

19:20 

19:24 

19:28 

19:31 

19:35 

19:39 

19:43 

19:47 

19:51 

19:55 

19:58 

20:02 

20:06 

20:10 

20:14 

20:17 

20:21 

20:25 

Analytes ' | 
A 
L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X ' 

., 
X 

X 

X 

X 

X 

A 

s 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
A 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
E 

X 

X 

X 

X 

"̂  
X 

X 

X 

X 

X 

X 

X 

X 

X 

• 

X 

X 

X 

X 

C 
D 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

. 

X 

X 

X 

X 

X 

C 
A 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X. 

X. 

X 

X 

X 

X 

X 

c 
0 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X • 

X 

X 

X 

X 

X 

X 

X 

X 

c 
R 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X. 

X 

X 

X 

X 

X 

X 

c 
u 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

F 
E 

X 

X 

X 

X 

X 

X 

~x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

p 
B 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
N 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 
G 

N 
I 

X 

X 

X 

X 

•X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

K 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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G 
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X 
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A 

X 
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X 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

z 
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47 
USEPA - CLP' 

13-INB • 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/27/2008 

Contract: EPW06055 

NRAS No. SDG No. MB53C6 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/28/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB53C6^ 

MB53C7 •' 

zzzzzz 

MB53C8' 

MB53E2/ 

MB53E3'' 

MB53E5-' 

MB53E5S 

CCV02 

CCB02 

MB53E4 ' 

MB53E5D 

MB53E5L 

MB53E5A 

MB53E6/ 

MB53E7/ 

CRI02 

CRI03 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F Time 

14:41 

14:45 

14:49 

14:52 

14:56 

15:04 

15:08 

15:11 

15:15 

15:19 

15:23 

15:26 

15:30 

15:34 

15:38 

15:41 

15:45 

15:49 

15:53 

15:56 

16:00 

16:04 

16:08 

16:11 

16:15 

16:19 

16:23 

16:27 

16:30 

16:34 

16:38 

16:42 

16:46 

16:49 

16:53 

Analytes 
B A 

U 
L 
I 

B 
I 

M 
0 

0 
S 

P 
D 

P P 
•T 

S 
I 

S s 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
R 

T 
I 

u z 
R 

f 
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USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

4r 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER 

Instrument 

Start Date: 9/27/2008 

Case No. : 37836 NRAS No. SDG No.: MB53C6 

ICAPP 6500 Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/28/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

s 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl-

MB53N7 

MB53N8 

MB53N7 

MB53N8 

MB53N8 

MB53N7 

CRI02 

CRI03 

ICSA02 

ICSAB02 

CCV02 

CCB02 

D/F 

3 

20 

40 

Time 

18:57 

19:01 

19:05 

19:09 

19:12 

19:20 

19:24 

19:28 

19:31 

19:35 

19:39 

19:43 

19:47 

19:51 

19:55 

19:58 

20:02 

20:06 

20:10 

20:14 

20:17 

20:21 

20:25 

Analytes 
B A 

U 
L 
I 

B 
I 

M 
0 

0 
S 

P 
D 

P 
T 

. 

S 
I 

S S 
N 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 

X 

X 

X 

X 

s 
R 

T 
I 

u z 
R 
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USEPA CLP 

12-IN 
PREPARATION LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Preparation 

Case No.: 37836 

HSl 

Contract: EPW06055 

NRAS No.: 1630.0 SDG MB53 4 7 

r 

EPA 
Sample 
No. 

LCSSOl 
MB5347 
MB5348 
MB534 9 
MB5350 
MB5374 
MB5375 
MB5375D 
MB5375S 
MB537 6 
MB5377 
MB5378 
MB537 9 
MB5386 
,MB5387 
MB5388 
MB5389 
PBSOl 

Preparation 
Date 

09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 

Weight 
(gram) 

1.00 
1.00 
1.00 
1.00 
1.00 , 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

0 1.00 
1.00 
1.00 
1.00 
1.00 

Volume 
(mL) 

100 
100 
100 

. 100 
100 
100 
100 
lOQ 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

3^ 
. 
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USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/19/2008 

NRAS N o . 

C o n t r a c t : EPW06055 

SDG N o . : MB5347 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/19/2008 

EPA 
Sample 
NO. 

so 
s 
s . 
S 

S 

ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB5347 

MB534 8 

MB5349 

MB5350 

MB5374 

MB5375 

MB5375S 

MB5375D 

CCV02 

CCB02 

MB5375L 

MB5376 

MB5377 

MB5378 

MB537 9 

MB5386 

MB5388 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F Time 

3:42 

3:46 

3:50 

3:53 

3:57 

4:01 

4:04 

4:08 

4:12 

4:16 

4:19 

4:23 

4:27 

4:30 

4:34 

4:38 

4:41 

4:45 

4:49 

4:52 

4:56 

5:00 

5:03 

5:07 

5:11 

5:15 

5:18 

5:22 

5:26 

5:29 

5:33 

5:37 

5:40 

5:44 

5:48 

5:51 

Analytes | 
A 
L 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

S 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 

s 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
D 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
0 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
R 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
u 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

F 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

p 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X' 

X 

X 

X 

X 

X 

X 

M 
G 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 
G 

N 
I 
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X 
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X 
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X 
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X 
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X 
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X 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

z 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

• X 

V 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
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'U 

USEPA - CLP 

13-IN 
•ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrtiment 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/19/2008 

NRAS No. 

Contract: EPW06055 

SDG No.: MB5347 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/19/2008 

EPA 
Sample 
NO. 

MB5387 

MB5389 

MB5375A 

ZZZZZZ 

ZZZZZZ 

ZZZZZZ 

CRI03 

ICSA03 

ICSAB03 

CCV04 

CCB04 

D/F Time 

5:55 

5:59 

6:02 

6:06 

6:10 

6:14 

6:18 

6:21 

6:25 

6:29 

6:32 

Analytes 
A 
L 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 
s 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c. 
D 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
A 
X 

X 

X 

X 

% 
X 

X 

X 

X 

X 

c 
0 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
R 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
u 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

F 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

p 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
G 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X, 

M 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 
G 

N 
I 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

K 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 
G 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

N 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

T 
L 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

z 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

V 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
N 
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L/' 

USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/19/2008 

Contract: EPW06055 

NRAS No.: SDG No.: MB5347 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/19/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl ; 

MB534 7 

MB5348 

MB534 9 

MB5350 

MB5374 

MB5375 

MB5375S 

MB5375D 

CCV02 

CCB02 

MB5375L 

MB537 6 

MB5377 

MB5378 

MB537 9 

MB5386 

MB5388 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F Time 

3:42 

3:46 

3:50 

3:53 

3:57 

4:04 

4:08 

4:12 

4:16 

4:19 

4:23 

4:27 

4:30 

4:34 

4:38 

4:41 

4:45 

4:49 

4:52 

4:56 

5:00 

5:03 

5:07 

5:11 

5:15 

5:18 

5:22 

5:26 

5:29 

5:33 

5:37 

5:40 

5:44 

5:48 

5:51 

Analytes 

B A 
0 

L 
I 

B 
I 

M 
0 

0 
S 

P 
D 

P P 
T 

S 
I 

S S 
N 

X 

X 

X 

X 

X 

X 

X-

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
R 

T 
I-

0 z 
R 
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JS 

USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No. : 37836 

ICAPP 6500 

Start Date: 9/19/2008 

Contract: EPW06055 

NRAS No. SDG No.: MB5347 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/19/2008 

1 
EPA 

Sample 
NO. 

MB5387 

MB5389 

MB5375A 

ZZZZZZ 

ZZZZZZ 

ZZZZZZ 

CRI03 

ICSA03 

ICSAB03 

CCV04 

CCB04 

D/F Time 

5:55 

5:59 

6:02 

6:06 

5:10 

6:14 

6:18 

6:21 

6:25 

6:29 

6:32 

Analytes 
• B A 

,U 
L 
I 

B 
I 

M 
0 

0 
S 

P 
D 

P P 
T 

S 
I 

s s. 
N 
X 

X 

X 

x 
X 

X 

X 

X 

X 

X 

s 
R 

T 
I 

u z 
R 
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h 

USEPA CLP 

12-IN 
PREPARATION LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

. y Preparation 

Case No.: 37836 

HSl 

Contract: EPW06055 

NRAS No.: 1630.0 SDG MB5351 

EPA 
Sample 
No. 

LCSSOl 
MB5351 

' MB5351D 
MB5351S 
MB5352 
MB5353 
MB5354 
MB5355 
MB53D8 
MB53D9 
MB53E0 
MB53E1 
PBSOl 

Preparation 
Date 

09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 

Weight 
(gram) 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Volume 
(mL) 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

FORM XII-IN ILM05.4 



USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/19/2008 

Contract: EPW06055 

NRAS No. SDG No.: MB5351 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/19/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB5351 

MB5351S 

MB5351D 

MB5351L 

MB5352 

MB5353 

MB5354 

MB5355 

CCV02 

CCB02 

MB53D8 

MB53D9 

MB53E0 

MB53E1 

MB5351A 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F Time 

21:28 

21:32 

21:36 

21:40 

21:43 

21:47 

21:51 

21:54 

21:58 

22:02 

22:05 

22:09 

22:13 

22:17 

22:20 

22:24 

22:28 

22:31 

22:35 

.22:39 

22:42 

22:46 

22:50 

22:53 

22:57 

23:01 

23:05 

23:08 

23:12 

23:16 

23:19 

23:23 

23:27 

23:30 

Analytes | 
A 
L 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 
s 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X, 

X 

X 

X 

X 

vi 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

C 
D 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

C 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x~ 
X 

X 

X 

c 
0 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
R 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
u 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

F 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

p 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
G 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 
G 

N 
I 
X 

X 

X 

X; 

X 

x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X • 

X 

X 

X 

X 

X 

X 

K 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
E , 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

. X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 
X 

A 
G 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

N 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

T 
L 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

.-x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

z 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

. X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

V 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

IX 

X 

X 

X 

X 

X 

X 

X 

c 
N 
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USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No. : 37836 

ICAPP 6500 

Start Date: 9/19/2008 

Contract: EPW06055 

NRAS No. SDG No. : MB5351 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/19/2008 

EPA 
Sample 
NO. 

so 

s 

s 

s 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB5351 

MB5351S 

MB5351D 

MB5351L 

MB5352 

MB5353 

MB5354 

MB5355 

CCV02 

CCB02 • 

MB53D8 

MB53D9 

MB53E0 

MB53E1 

MB5351A 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F Time 

21:28 

21:32 

21:36 

21:40 

21:43 

21:51 

21:54 

21:58 

22:02 

22:05 

22:09 

22:13 

22:17 

22:20 

22:24 

22:28 

22:31 

22:35 

22:39 

22:42 

22:46 

22:50 

22:53 

22:57 

23:01 

23:05 

23:08 

23:12 

23:16 

23:19 

23:23 

23:27 

23:30 

Analytes 
B A 

U 

' 

L 
I 

B 
I 

M 
0 

0 
S 

P 
D 

P P 
T 

S 
I 

S s 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X, 

X 

s 
R 

/ 

T 
I 

,u Z 
R 
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USEPA - CLP 
56 

12-IN 
PREPARATION LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Preparation 

Case No. 

HSl 

37836 

Contract: EPW06055 

NRAS No. : 1630.0 SDG MB5356 

EPA 
Sample 
No. 

LCSSOl 
MB5356 
MB5357 
MB5358 
MB5359 
MB5360 
MB5361 
MB5362 
MB5363 
MB5364 
MB5365 
MB5365D 
MB5365S 
MB5366 
MB5367 
MB5368 
MB5369 . 
MB5370 
MB5371 
MB5372 
MB5373 
PBSOl 

Preparation 
Date 

09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 

• 09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 

Weight 
(gram) . 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Volume 
(mL) 

100 
100 
100 
100 
100 
100 
100 

• 100 • 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

FORM XII-IN 

(Si) 
ILM05.4 



USEPA CLP 

57 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Instrument ICAPP 6500 

Start Date: 9/21/2008 

Contract: EPW06055 

NRAS No. SDG No. MB5356 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/22/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB5356 

MB5357 

MB5358 

MB53S9 

MB5360 

MB5361 

MB5362 

MB5363 

CCV02 

CCB02 

MB5364 

MB5365 

MB5365S 

MB5365A 

MB5365D 

MB5365L 

MB5366 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F Time 

17:44 

17:48 

17:52 

17:55 

17:59 

18:03 

18:06 

18:10 

18:14 

18:18 

18:21 

18:25 

18:29 

18:32 

18:36 

18:40 

18:44 

18:47 

18:51 

18:55 

18:59 

19:02 

19:06 

19:10 

19:13 

19:17 

19:21 

19:24 

19:28 

19:32 

19:35 

19:39 

19:43 

19:47 

19:50 

19:54 

Analytes 
A 
L 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

S 
B 

X 

X 

X 

X 

X 

X 

.X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 
S 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

B 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
D 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
0 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
R 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
u 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

F 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

P 
B 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
G 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
N 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 
G 

N 
I. 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

•x 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

K 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

S 
E 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

A 
G 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument , 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/21/2008 

NRAS No. 

Contract: EPW06055 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/22/2008 

58 

SDG N o . : MB5356 

EPA 
Sample 
NO. 

MB5367 

MB5368 

MB5369 

MB5370 

MB5371 

MB5372 

MB5373 

CRI03 

ICSA03 

ICSAB0 3 

CCV04 

CCB04 

D/F 

1 

Time • 

19:58 

20:01 

20:05 

20:09 

20:13 

20:16 

20:20 

20:24 

20:27 

20:31 

20:35 

20:38 
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USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/21/2008 

NRAS No. 

Contract: EPW06055 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/22/2008 

59 

SDG No.: MB5356 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

ZZZZZZ 

ZZZZZZ 

ZZZZZZ 

ZZZZZZ 

ZZZZZZ 

ZZZZZZ 

ZZZZZZ 

ZZZZZZ 

ZZZZZZ 

MB5365A 

CCV02 

CCB02 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F 

3 

3 

Time 

9:23 

9:26 

9:30 

9:34 

9:38 

9:41 

9:45 

9:49 

9:52 

9:56 

10:00 

10:04 

10:07 

10:11 

10:15 

10:18 

10:22 

10:26 

10:29 

10:33 

10:37 

10:45 

10:49 

10:53 

10:57 

11:01 

11:04 

11:08 

11:12 
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USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

60 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/21/2008 

Contract: EPW06055 

NRAS No. SDG No. MB5356 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/22/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB5356 

MB5357 

MB5358 

MB5359 

MB5360 

MB5361 

MB5362 

MB5363 

CCV02 

CCB02 

MB5364 

MB5365 

MB5365S 

MB5365A 

MB5365D 

MB5365L 

MB5366 

CR102 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F 

1 

1 

Time 

17:44 

17:48 

17:52 

17:55 

17:59 

18:06 

18:10 

18:14 

18:18 

18:21 

18:25 

18:29 

18:32 

18:36 

18:40 

18:44 

18:47 

18:51 

18:55 

18:59 

19:02 

19:06 

19:10 

19:13 

19:17 

19:21 

19:24 

19:28 

19:32 

19:35 

19:39 

19:43 

19:47 

19:50 

19:54 

Analytes | 
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USEPA CLP 
61 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 
\ 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/21/2008 

Contract: EPW06055 

NRAS No. SDG No. MB5356 

Analysis Method: ILM05.4 - ICP-AES^Flex 

End Date: ,9/22/2008 

EPA 
Sample 
NO. 

MB5367 

MB5368 

MB5369 

MB5370 

MB5371 

MB5372 

MB5373 

CRI03 

ICSA03 

ICSAB03 

CCV04 

CCB04 

D/F Time 

19:58 

20:01 

20:05 

20:09 

20:13 

20:16 

20:20 

20:24 

20:27 

20:31 

20:35 

20:38 

Analytes | 
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USEPA CLP 

,12-IN 
PREPARATION LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Preparation 

Case No.: 37836 

HSl 

Contract :-̂  EPWO 6055 

NRAS No.: 1630.0 SDG MB53 95 

EPA 
Sample 
No. 

LCSSOl 
MB53 95 
MB5395D 
MB5395S 
MB5396 
MB5397 
MB5398 
MB5399 
MB53M7 
MB53M8 
MB53M9 
MB53N0 
PBSOl 

Preparation 
Date 

09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 

Weight 
(gram) 

1>- 00 
I'.OO 

1.00 
1.00 
1.00 
l.'OO 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Volume 
(mL) 

100 
100 
100 
100 
100-
100 
100 
100 
100 
100 
100 
100 
100 

FORM XII-IN 

(££) 
ILM05.4 



i. 

USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.': 37836 

ICAPP 6500 

Start Date: 9/21/2008 

Contract: EPW06055 

NRAS No. SDG No.: MB5395 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/21/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB5395 

MB5395S 

MBS395D 

MB5395A 

MB5395L 

MB5396 

MB5397 

MB5398 

CCV02 

CCB02 

MB5399 

MB53M7 

MB53M8 

MB53M9 

MB53N0 

CRI02 

ICSA02 

ICSAB02 

CCVQ3 

CCB03 

D/F 

1 

Time 

15:39 

15:43 

15:47 

15:50 

15:54 

15:58 

16:01 

16:05 

16:09 

16:12 

16:16 

16:20 

16:23 

16:27 

16:31 

16:34 

16:38 

16:42 

16:45 

16:49 

16:53 

16:56 

17:00 

17:04 

17:08 

17:11 

17:15 

17:19 

17:22 

17:26 

17:30 

17:33 

17:37 

17:41 
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USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/21/2008 

NRAS No.: 

Contract: EPW06055 

SDG No.: MB5395 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/21/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB5395 

MB5395S 

MB5395D 

MB5395A 

MB5395L 

MB5396 

MB5397 

MB5398 

CCV02 

CCB02 

MB5399 

MB53M7 

MB53M8 

MB53M9 

MB53N0 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F Time 

15:39 

15:43 

15:47 

15:50 

15:54 

16:01 

16:05 

16:09 

16:12 

16:16 

16:20 

16:23 

16:27 

16:31 

16:34 

16:38 

16:42 

16:45 

16:49 

16:53 

16:56 

17:00 

17:04 

17:08 

17:11 

17:15 

17:19 

17:22 

17:26 

17:30 

17:33 

17:37 

17:41 

Analytes 
B A 

U 
L 
I 
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I 
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S 

' 

P 
D 

P 

-

P 
T 

-

S 
I 

S s 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s 
R 

T 
I 

u • 

^ 

z 
R 

"1 
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a^ 
USEPA CLP 

12-IN 
PREPARATION LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Preparation 

Case No. : 37836 

HSl 

Contract: EPW06055 

NRAS No.: 1630.0 

V 

SDG MB53A0 

EPA 
Sample 
No. 

. LCSSOl 
MB53A0 
MB53A1 
MB53A2 
MB53A3 
MB53A4 
MB53A5 
MB53A5D 
MB53A5S 
MB53A6 
MB53A7 
MB53A8 
MB53L8 
MB53L9 
MB53M0 
PBSOl 

Preparation 
Date 

09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 
09/19/08 

Weight 
(gram) 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Volume 
(mL) 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

FORM XII-IN ILM05.4 



USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing' Contract: EPW06055 

Lab Code: BONNER 

Instrument 

Case No.: 37836 NRAS No. 

ICAPP 6500 Analysis Method: ILM05.4 - ICP-AES Flex. 

Start Date: 9/19/2008 End Date: 9/20/2008 

k ^ 

SDG No.: MB53A0 

EPA . 
Sample 
NO. 

so 
S 

S 

S 

S 

ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB53A0 

MB53A1 

MB53A2 

MB53A3 

MB53A4 

MB53A5 

MB53A5S 

MB53A5D 

CCV02 

CCB02 

MB53A5L 

MB53A6 

MB 5 3 AT 

MB53A8 

MB53L8 ; 

MB53L9 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

:-5B53A5A 

D/F Time 

23:34 

23:38 

23:42 

23:45 

23:49 

23:53 

23:56 

0:00 

0:04 

0:08 

0:11 

0:15 

0:19 

0:22 

0:26 

0:30 

0:33 

-0:37 

0:41 

0:44 

0:48 

0:52 

0:55 

0:59 

1:03 

1:07 

1:10 

1:14 

1:18 

1:21 

1:25 

1:29 

1:33 

1:36 

1:40 

1:44 

Analytes 
A 
L 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 

X 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 

X 

X 

X 
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X 

X 

X 

X 

X 
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X 

,X 

X 

X 

x 
X 

X 

X 

x 
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X 

X 
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X 

X 

X 
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X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
D 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

• X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
0 
X 

X 

X 

X 

X 

X 

• X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
R 
X 

X 

,x 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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X 
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X 
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X 
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E 

X 

X 

,x 
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x> 
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X 

X 

.X 
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X 

X 

X 

X 
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X 

X 

X 

X 

X 
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X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

p 
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X 

X 

X 
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X 

X-

X 

X 

X 
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X 
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X 

X 

X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

M 
G 

X 

X 

X 

X 

X 

X 

x 
X 

X 

X 

X 

X 

X 

X-

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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M 
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X 
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X 
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X 

X 

X 

X 

X 
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X 

X 

X 

X 
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X 
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X 
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X 
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X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

T 
L 

X 

X 

X 

X 

X 

X 

X 

X 

X, 

X 

X 

X 

X 
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X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

V 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X. 

X 
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N 
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46 
USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/19/2008 

NRAS No.: 

Contract: EPW06055 

SDG No.: MB53A0 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date.: 9/20/2008 

EPA 
Sample 
NO. 

MB53A6 

MB53M0 

CRI03 

ICSA03 

ICSAB03 

CCV04 

CCB04 

D/F 

2 

Time 

1:47 

1:51 

1:55 

,1:58 

2:02 

2:06 

2:09 

Analytes 
A 
L i 

X 

X 

X 

X 

X 

X 

S 
B 

X 

X 

X 

X 

x 
X 

A 
S 

X 

X 

X 

X 

X 

X 

B 
A 

X 

X 

X 

X 

X 

X 

B 
E 

X 

X 

' X 

X 

X 

X 

C 
D 

X 

X 

X 

X 

X 

X 

c 
A 

X 

X 

X 

X 

X 

X 

c 
0 

X 

X 

X 

X 

X 

X 

c 
R 

X 

X 

X 

X 

X 

X 

c 
u 
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X 
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F 
E 

X 

X 

X 

X 

X 

X 

X 

p 
B 

X 

X 
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X 
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X 

M 
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T 
L 
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N 
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^ 7 
USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name; Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No. : 37836 

ICAPP.6500 

Start Date: 9/19/2008 

NRAS No.: 

Contract: EPW06055 

SDG No.: MB53A0 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/20/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB53A0 

MB53A1 

MB53A2 

MB53A3 

MB53A4 

MB53A5 

MB53A5S 

MB53A5D 

CCV02 

CCB02 

MB53A5-L 

MB53A6 

MB53A7 

MB53A8 

MB53L8 

MB53L9 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

MB53A5A 

D/F Time 

23:34 

23:38 

23:42 

23:45 

23:49 

23:56 

•0:00 

0:04 

0:08 

0:11 

0:15 

0:19 

0:22 

0:26 

0:30 

0:33 

0:37 

0:41 

0:44 

0:48 

0:52 

0:55 

0:59 

1:03 

1:07 

1:10 

1:14 

1:18 

1:21 

1:25 

1:29 

1:33 

1:36 

1:40 

1:44 

Analytes 
B 

• 

A 
U 

) 

L 
I 

B 
I 

M , 
0 

' 

0 
S 

p • 

D 
P P 

T 
S 
I 

S S 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

S 
R 

T 
I 

u z 
R 

/ 
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USEPA CLP 

13-INB 
ANALYSIS RUN LOG 

^S 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/19/2008 

Contract: EPW06055 

NRAS No.: SDG No.: MB53A0 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date:., 9/20/2008 

EPA 
Sample 
NO. 

MB53A6 

MB53M0 

CR103 

ICSA03 

ICSAB03 

CCV04 

CCB04 

D/F 

2 

Time 

1:47 

1:51 

1:55 

1:58 

2:02 

2:06 

2:09 

B . A 
U 

L 
I 

( 

B 
I 

M 
0 

0 
S 

P 
D 

P P 
T 

Analytes 
S 
I 

S s 
N 

X 

X 

X 

X 

X 

X 

s 
R 

T 
I 

U Z ' 
R 
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: W ; : A V ^ 

USEPA - CLP 

12-IN 
PREPARATION LOG 

56 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Preparation 

Case No.: 37836 

HSl 

Contract: EPW06055 

NRAS No. : 1630.0 SDG MB52W6 

EPA 
Sample 
No. 

LCSSOl 
MB52W5 
MB52W5D 
MB52W5S 
MB52W6 
MB52W8 
MB52W9 
MB52X1 
MB52X4 
MB52X5 
MB52Y0 
MB5307 
MB5309 . 
MB5310 
MB5311 
MB5312 
MB5314 
MB5315 
MB5316 
MB5317 
MB5318 
MB5319 
MB5320 
PBSOl 

Preparation 
Date 

09/18/08 
09/18/08 
09/18/08 

r 09/18/08 
09/18/0,8 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 
09/18/08 

Weight 
(gram) 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

' 1.00 

Volume 
(mL) 

100 
100 
100 
100 
100 
100 
100 
100 
.100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

- , 100 
100 
•100 
100 

FORM XII-IN 

(2i) 
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MMi n 
USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab.Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER 

Instrument 

Case No.: 37836 NRAS No. SDG No.: MB52W6 

ICAPP 6500 Analysis Method: ILM05.4 - ICP-AES Flex 

Start Date: 9/18/2008 End Date: 9/19/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

s 
ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

zzzzzz 
ZZZZZZ 

LCSSOl.'' 

PBSOl / 

MB52W5 ^ 

MB52W5S 

MB52W5D, 

MB52W6 ' 

ZZZZZZ 

MB52W8 / 

CCV02 

CCB02 

MB52W9.'' 

MB52X1 / 

MB52X4/ 

MB52X5/ 

MB52X7 .y 
S5. 

MB5^V0 / 

MB5307^ 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCBC3 

D/F 

- 1 

Time 

20:58 

21:01 

21:05 

21:09 

21:12 

21:16 

21:20 

21:24 

21:27 

21:31 

21:35 

21:38 

21:42 

21:48 

22:07. 

22:11 

22:15 

22:18 

22:22 

22:30 
J" 

22:34 

22:32, 

22:41 
• 

22:45 

22:48 

22:52 

22:56. 

22:59, 

23:03 

23:07 

23:11 

23:14 

23:18 

23:22 

23:25 

23:29 

A 
L 
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X 

X 
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X 
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X 

X 

X 
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''X 

/X 
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X 

X 

X 

X 
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X 

X 

X 

X 
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X 

X 

Analytes 
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X 
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X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

F 
E 
X 

X 

X 

X 

X 

X 

X 

X 
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USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/18/2008 

NRAS No. 

Contract: EPW05055 

SDG No.: MB52W6 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/19/2008 

EPA 
Sample 
NO. 

MB5309 " 

MB5310 -

MB5311-' 

MB5312 •' 

MB5313 

MB5314 ̂  

MB5315 y 

MB5316.^ 

MB5317/ 

MB5318/ 

CCV04 

CCB04 

MB52W5A 

MB52W5L 

CRI03 

ICSA03 

ICSAB03 

CCV03 

CCB03 

D/F 

' i 

" 1 

1 1 

Time 

23:33 

23:37 

23:40 

23:44 

23:48 

23:51 

23:55 

23:59 

0:02 

0:06 

0:10 

0:13 

0:17 

0:21 

0:25 

0:28 

0:32 

0:36 

0:39 

Analytes 
A 
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X 

X 

C 
D 
X 

X 

X 

X 

X 

X 

X 

X 

X, 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
A 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
0 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

c 
R 
X 

X 

X 
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' w w s i 
USEPA CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER 

Instrument 

Case No. : 37836 NRAS No.: SDG No.: MB52W6 

ICAPP 6500 Analysis Method: ILM05.4 - ICP-AES Flex 

Start Date: 9/18/2008 End Date: 9/19/2008 

EPA 
sample 
NO. 

• SO 

S 

S 

S 

S 

ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

ZZZZZZ 

ZZZZZZ 

LCSSOl 

PBSOl 

MB52W5 

MB52W5S 

MB52W5D 

MB52W6 

ZZZZZZ 

MB52W8 

CCV02 

CCB02 

MB52W9 

MB52X1 

MB52X4 

MB52X5 

MB52X7 

MB53Y0 

MB5307 

CRI02 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F Time 

20:58 

21:01 

21:05 

21:09 

21:12 

21:16 

21:20 

21:24 

21:27 

21:31 

21:35 

21:38 

21:42 

21:48 

22:07 

22:11 

22:15 

22:18 

22:22 

22:30 

22:34 

22:37 

22:41 

22:45 

22:48 

22:52 

22:56 

22:59 

23:03 

23:07 

23:11 

23:14 

23:18 

23:22 

23:25 

23:29 

Analytes 
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GC 
USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER 

Instrument 

Case No. : 37836 NRAS No. SDG No.: MB52W6 

ICAPP 6500 Analysis Method: ILM05.4 - ICP-AES Flex 

Start Date: 9/18/2008 End Date: 9/19/2008 

EPA 
Sample 
NO. 

MB5309 

MB5310 

MB5311 

MB5312 

MB5313 

MB5314 • 

MB5315 

MB5316 

MB5317 

MB5318 

CCV04 

CCB04 

MB52W5A 

MB52W5L 

CRI03 

ICSA03 

ICSAB03 

CCV03 

CCB03 

D/F 

• ' • 

Time 

23:33 

23:37 

23:40 

23:44 

23:48 

23:51 

23:55 

23:59 

0:02 

0:06 

0:10 

0:13 

0:17 

0:21 

0:25 

0:28 

0:32 

0:36 

0:39 

Analytes 
B A 
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L 
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USEPA CLP 

12-IN 
PREPARATION LOG 

Lab Name: Bonner Analytical.Testing 

Lab Code: BONNER 

Preparation 

Case No.: 37836 

H S l • 

Contract: EPW06055 

NRAS No.: 1630.0 SDG MB52Y7 

EPA 
Sample 
No. 

LCSSOl 
MB52Y7 
MB52Y8 
MB52Y9 
MB52Z0 

1 MB52Z1 
MB52Z2 
MB52Z3 
MB52Z4 
MB52Z5 
MB52Z6 
MB52Z7 
MB52Z8 
• MB52Z9 
MB5300 
MB5301 
MB5302 
MB5303 
MB5304 
MB5305 
MB5305D 
MB5305S 
MB5306 
PBSOl 

Preparation 
Date 

09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 

• 09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 
09/22/08 

' 09/22/08 
09/22/08 
09/22/08 . 
09/22/08 

Weight 
(gram) 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 . 
1.00 
1.00 

Volume 
(mL) 

1 100 
100 
100 
100 
100 
100 
100 
100' 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100-
100 
100 

^ 
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J^ 
USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/23/2008 

Contract: EPW06055 

NRAS No. SDG No.: MB52Y7 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/23/2008 

EPA 
Sample 
NO. 

so 
s 
s 
s 
S 

ICVOl 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB52Y7 

MB52Y8 

MB52Y9 

MB52Z0 

MB52Z1 

b5B52Z2 

MB52Z3 

MB52Z4-

CCV02 

CCB02 

MB52Z5 

MB52Z6 

MB52Z7 

MB52Z8 

MB52Z9 

MB5300 

CRI02 

CRI03 

ICSA02 

ICSAB02 

CCV03 

CCB03 

D/F Time 

11:38 

11:42 

11:46 

11:49 

11:53 

11:57 

12:00 

12:04 

12:08 

12:12 

12:16 

12:19 

12:23 

12:27 

12:30 

12:34 

12:38 

12:41 

12:45 

12:48 

12:52 

12:56 

12:59 

13:03 

13:07 

13:11 

13:19 

13:23 

13:26 

13:30 

13:34 

13:37 

13:41 

13:45 

13:49 

13:52 

Analytes 
A 
L 
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X 
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X 
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X 

X 

X 
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X 
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X 

X 
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X 

X 

X 

X 

X 

X 

X 
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X 

X 

X 
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X 
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X 
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X 
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^ i 

USEPA - CLP 

13-IN 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/23/2008 

NRAS No..: 

Contract: EPW06055 

SDG No.: MB52Y7 

A n a l y s i s Me thod : . ILM05.4 - ICP-AES F lex 

End D a t e : 9 /23 /2008 

EPA 
Sample 

NO. 

MB5301 

MB5302 

MB5303 

MB5304 

MB5305 

MB5305S' 

MB5305^ 

MB5305A 

MB5305J/ 

MB5306 

CCV04 

CCB04 

MB52Y9 

MB52Y8 

MB52Y9 

MB52Y8 

CRI04 

CRI05 

ICSA03 

ICSAB03 

CCV05 

CCB05 

D/F 

1 

1 

1 

1 

1 

1 

LS 
1 

Pf 
1 

1 

1 

3 

3 

10 

10 

1 

1 

1 

1 

1 
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Time 

13:56 

14:00 

14:04 

14:07 

14:11 

14:15 

14:18 

14:24 

14:27 

14:31 

14:35 

14:38 
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USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code:' BONNER 

Instrument 

Case No.: 37836 

ICAPP 6500 

Start Date: 9/23/2008 

Contract: EPW06055 

NRAS No.: SDG No.: MB52Y7 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/23/2008 

EPA 
Sample 
NO. 

SO 

S 

S 

S 

S 

ICBOl 

CRIOl 

ICSAOl 

ICSABOl 

CCVOl 

CCBOl 

PBSOl 

LCSSOl 

MB52Y7 

MB52Y8 

MB52Y9 

MB52Z0 

MB52Z1 

MB52Z2 

MB52Z3 

MB52Z4 

CCV02 

CCB02 

MB52Z5 

MB52Z6 

MB52Z7 

MB52Z8 

MB52Z9 

MB5300 

CRI02 

CRI03 

ICSA02 
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CCB03 
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Time 
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USEPA - CLP 

13-INB 
ANALYSIS RUN LOG 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER 

Instrximent 

Case No. : 37836 

ICAPP 6500 

Start Date: 9/23/2008 

Contract: EPW06055 

NRAS No. SDG No.: MB52Y7 

Analysis Method: ILM05.4 - ICP-AES Flex 

End Date: 9/23/2008 

EPA 
Sample 
NO. 

MB5301 

MB5302 

MB5303 

MB5304 

MB5305 

MB5305S 

MB5305;ir 

MB5305A 

MB5305J/ 

MB5306 

CCV04 

CCB04 

MB52Y9 

MB52Y8 

MB52Y9 

MB52Y8 

CRI04 

CRI05 

ICSAQ3 

ICSAB03 

CCV05 

CCB05 

D/F 

nf-
L^ 

}k 

10 

10 

Time 

13:56 

14:00 

14:04 

14:07 

14:11 

14:15 

14:18 

14:24 

14:27 
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# 

RECORD OF COMMUNICATION 
REGIONAL SAMPLE CONTROL CENTER 

ROC#l " 

DATE: 9/26/2008 
SUBJECT: CLP Data Package for Quality Assurance Review 
FROM: . Hazardous Waste Support Section (HWSS)/RSCC 
TO: HWSS ESAT-TOPO 

TDF#09-^c9c/,5-

Attached is the followine INORGANIC Data Package to be reviewed for Quality Assurance 

SITE: Raritan Bay Slag CASE #: 37836 

SDG#: MB5347, MB5351, MB5356, MB5395 SAMPLER: W-SAT 

PROJ. CODE: RS SITE SPILL #: A205 #SAMPLES MATRIX 

LAB: BONNER OPERABLE UNIT: 00 

TURN-AROUND-TIME: 14 dav 

CERCLIS ID # : NJN000206276 

Contaminaat(s) of Concern (If known) 

50 Soil 

FRACTION: Metals (MA #1630.0) 

REGION II RSCC DATA TRANSFER LOG 

Signature 
( 

Relinquished By 

Date/Time 

Received By 

Signature Date/Time 

Cb^>^^ C i ^ U ^ ^ - JokkT̂ .. C/i U^UA^. /0/z/od^ 

h //•-! 

^ • ^ " \ — • J " ^ 

nlshS' 1 % 

fl -Tt' '̂ ''̂ il/H I ' / j p ^'XSfMfhJ<l-l.:ii/U3//>f i/:iS"l 

m. 



USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

BPA SAMPLE NO. 

MB5347 

Lab Name: Bonner Analytical Testing 

'' Lab Code: BONNER Case No 

Matrix 

• 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB534 7 

Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 88.6 

Lab Sample ID: 0809146-01 

Date Received: 09/11/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium, 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentra tion 

3760 

^ • ^ 
â r-S. 

34.8 

46.7 

O'^L 

. o.ri •9-rl~9" 

589 

8.3 

f,^ — l - r * 
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13300 

97.8. 

247 

22.1 

8.1 
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H-0 -1-ri-

1.1 

.n^ 1A6. 
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//• 3 8-r̂ -
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Color Before: BROWN 

Color After: YELLOW 

Comments: 

Clarity Before: 

Clarity After: 

Texture: MEDIUM 

Artifacts: 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5348 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB5347 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 85.5 

Lab Sample ID: 0809146-02 

Date Received: 09/11/2008 

ration Units (ug/L or mg/kg dry weight): 

• CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromitim 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

3410 
"2 '̂7 :.%~JSi. 

5.8 

• 2 •*, 4) - 1 - 2 ^ 

O t S t f •0-.-0-9«-

C?. .r<f 0--~9*8" 
2350 

37.3 

r j t f -^-4-
61.1 

15800 

62.9 

1570 

82.8 

5.4 

352 
>•/ t n i,A 

0.15 

5 i r r 1-1-0--
2.9 

/ / , : f - 4-T-S-

25.4 

50.9 

C 

— d-(^ 
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- ^ C 
.....J../ 

- - J - ^ 
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. J/ 
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.-.-J I 
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—j-t 

mg/Kg 
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Color Before: BROWN 

Color After: YELLOW 

Comments: 

Clarity Before: 

Clarity After: 

Texture: MEDIUM 

Artifacts: 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5349 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 89.1 

37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB5347 

Lab Sample ID: 0809146-03 

Date Received: 09/11/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic ^ 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium . 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

•Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

, Concentration 

2120 

120 

48.3 

70.9 

o-.rL 6--ti-
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5-^/ ^ 
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Texture: 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5350 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No.: 1630.0 SDG No. : MB53 4 7 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 90.3 

Lab Sample ID: '0809146-04 

Date Received: 09/11/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin • 

Vanadium 

Zinc 

Concentration 

1030 

41.0 

17.6 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5374 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB5347 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 81.2 

Lab Sample ID: 0809146-05 

LOW Date Received: 09/11/2008 

Concentrat ion Units (ug/L or mg/kg dry weight) ng/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 
7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadixim 

Zinc 

Concentration 

607 
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Color After: 
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Comments: 

BROWN 
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Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5375 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB5347 

Matrix: (Soil/Water)' SOIL 

Level: (low/med) LOW 

% Solids 80.5 

Lab Sample ID: 0809146-06 

Date Received: 09/11/2008 

Concentration Units (ug/L or mg/kg dry weight) ng/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel • 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5376 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 

SOIL 

37836 

Contract: EPW06055 

NRAS No. : 1630.0 • SDG No.: MB5347 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 78.2 

Lab Sample ID: 0809146-07 

Date Received: 09/11/2008 

.Concent ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mg/kg dry weight): 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesixim 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1380 
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USEPA CLP 

lA-IN ̂  
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5377 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB53 4 7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 74.4 

Lab Sample ID: 080,9146-08 

Date Received: 09/11/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5-

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 • 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc • 

Concentration 

1020 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5378 

Lab-Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB5347 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 74.0 

Lab Sample ID: 08,09146-09 

Date Received: 09/11/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

|7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt , 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

235.0 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS 

EPA SAMPLE NO. 
DATA SHEET 

MB5379 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No.: MB5347 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 75.4 

Lab Sample ID: 0809146-10 

Date Received: 09/11/2008 

Concentration Units (ug/L or mg/kg dry weight): ng/Kg 

CAS NO. 

7429-90-5 

7440-36-0 
7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0' 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Ca;icium 

Chromium 

Cobalt 

Copper 

Iron 

Lead, 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2500 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5386 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 • 

NRAS No.: 1630.0 SDG No. : MB5347 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 80.4 

Lab Sample ID: 0809146-11 

Date Received: 09/11/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7:440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aliiminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium' 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5387 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB5347 

Matrix: (Soil/Water) SOIL Lab Sample ID: 0809146-12 

Level: (low/med) LOW Date Received: 09/11/2008 

% Solids 

Concent .ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3. 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mg/kg dry weight): 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5388 

Lab Name: Bonner Analytical' Testing 

Lab Code: BONNER Case No.: 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB5347 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 74.6 

Lab Sample ID: 0809146-13 

LOW Date Received: 09/11/2008 

Concent ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mg/kg dry weight): 

Analyte 

Aluminxim 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

•Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese. 

Nickel 

Potassium. 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5389 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB5347 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 77.6 

Lab Sample ID: 0809146-14 

Date Received: 09/11/2008 

Concentration Units (ug/L o'r mg/kg' dry weight) : mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1770 
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Bonner Analytical Testing Company 

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax: (601)268-7084 

RECEIVED 

SEP 2 5 2008 
HAZ. WASTE SUPPORT SEC. 

SDG NARRATIVE: 

SDG Number: MBS347 
Case Number: 37836 
Contract Number: EPW06055 

Sample Receipt: 
On September 11, 2008, we received 14 soil samples under FedEx master airbill number 8541 0029 6945. 
Custody seals •were not present, but coolers do not appear to have been tampered with in any way. Cooler 
temp was determined to be 6°C. Samples were received in good condition except for the following 
discrepancies: 

1. No sample tags were included in this shipment. Please advise. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the 
SDG Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. 
The Resolution will be applied to all samples received for this Case. 

2. The TR/COC states that soil samples should be analyzed for TM plus Sn; however, SUPRS states that 
soil samples should be analyzed for TM plus Sn under MA 1630.0. Please advise how to proceed. 

Resolution 2: In accordance with previous direction from Region 2, the laboratory will note the issue in the 
SDG Narrative, perform the analyses as indicated on the Scheduling Notification Form, and proceed with 
the analysis of the sarapies. The resolution will be applied to all TR^COCs received for this Case that list an 
incorrect analysis. 

Metals 
The analytical run began 9/19/2008 @ 1542 hrs. The matrix spike failed for Pb; a post spike was analyzed 
at twice the indigenous level for Pb. 

CSF . 

No Discrepancies '~ ' 

Sample Equation: 

L a b I D ^ g f f l / ^ [ > - Q ( EPA Sample # j / l L 5 3 i 7 

Date & Time 1 / i j ^ f i a f e f 
Metals: j 9SZS-~7iieJL (0.100 L) 100% 1000 g 1 mg 
(Analyte/1/in) * 

(1.00 g) J??^/o 1kg 1000 \ig 
Jl UA< !̂h-

^5 
Authorized by 

Daniel Antrim 
Document Control Officer 
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SDG Nuinber: MB5347 

ICP-AESjAnalysis • ICP-MS Analysis 

L a b o r a t o r y Name: Conner A n a l y t i c a l T e s t i n c L a b o r a t o r y Code : CONNER 

Contract No.: 

Analysis Price: 

EPW06055 Case N o . : 

SDG T u r n a r o u n d : 

M o d i f i e d A n a l y s i s ( i f a p p l i c a b l e ) : 

M o d i f i c a t i o n R e f e r e n c e N o . : JU j O i U 

EPA Sample Mmbers i n SPG ( L i s t e d i n N u m e r i c a l Q r d e r ) 

1) MB5347 

2) MB5348 

3) MB5349 

4) MB5350 

5) MB5374 

6) MB5375 

7) MB5376 

8) MB5377 

9) MB5378 

10) MB5379 

11) MB5386 

12) MB5387 

13) MB5388 

14) MB5389 

15) z 
16) 

17) 

LgC- -D4 ff-ii-p 

l a j — 

20) 

21) 

22) 

23) 

24<C 

37836 

WW 

" T H N ^ 

MB5347 

F i r s t Sample i n SDG 

0 9 / 1 1 / 2 0 0 8 

F i r s t S a n ^ l e R e c e i p t D a t e 

MB5389 

Xiast Saniple i n SDG 

0 9 / 1 1 / 2 0 0 8 

L a s t Sanqple R e c e i p t Da te 

N o t e : There a r e a maximum of 20 s a m p l e s ( e x c l u d i n g PE Sample) i n SDG. A t t a c h TRs 
t o t h i s form i n a l p h a n u m e r i c o r d e r ( t h e o r d e r l i s t e d above on t h i s fo rm) . 

'^-iro -iW 
S i g n a t u r e Da te 
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Bethany Whitehead 

From: • Von Moll, Kristin [kvonmoll@fedcsc.com] 

Sent: Friday, September 12, 2008 11:23 AM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER | Issue Multiple | FINAL 

Beth, 

***Summary Start*** 
-Non-sampler issues-
Issue 1: Nd sample tags were included in th's shipment. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 

-Insufficient/inappropriate designation of laboratory QC-
Issue 2: There is no samples designated for laboratory QC on the TR/COC for SDGs MB5351 and MB53F4. The 
laboratory would like to perform laboratory QC on sample MB5351 for SDG MB5351 and sample MB53F4 for 
SDGMB53F4. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will select a sample for 
laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The laboratory will note the issue in 
the SDG Narrative, notify the SMO coordinator of the sample selected for laboratory QC, and proceed with the 
analysis of the samples. 

-Discrepancies with tags, jars, and/or TR/COC-
Issue 3: The TR/COC lists the analysis as TM plus Sn or DM plus Sn; however, per scheduling the analysis 
should be TM plus Sn under MA 1630.0 and DM plus Sn under MA 1630.0. 
Resolution 3: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, perform the analyses as indicated on the Scheduling Notification Form, and proceed with the analysis 
of the samples.. The resolution will be applied to all TR/COCs received for this Case that list an incorrect analysis. 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, , 

Kristin Von Moll 
Environmental Coordinator 
kvQnmoll@fedcsc.cQm / 
CSC 
1-703-818-4235 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us by e-mail of the mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting the use of e-mail for such purpose. 

From: Beth Whitehead [mailto:bwhitehead@batcp.com] 
Sent: Friday, September 12, 2008 12:17 PM 
To: Von Moll, Kristin 
Subject: RE: Region 2 | Case 37836 | Sample Receipt 

Kristin: 

I am faxing the TFl'COCs right now. 

QD 
n/i</onno 

mailto:kvonmoll@fedcsc.com
mailto:kvQnmoll@fedcsc.cQm
mailto:bwhitehead@batcp.com
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Thanks, 

Beth Wliitehead 
Bonner Analytical 

—Original Message 
From: Von Moll, Kristin [mailto:kvonmoll@fedcsc.com] 
Sent: Friday, September 12, 2008 10:07 AM 
To: Bethany Whitehead 
Cc: Chris Bonner 
Subject: RE: Region 2 | Case 37836 | Sample Receipt 

Hi Beth, 

Can you please send me a copy of the TR/COC(s)? If you fax it please let me know when it is faxed. 

Thanks, 

Kri.stin Vow Moll 
Environmental Coordinator 
kvonmollfSfedcsc.com 
CSC 
1-703-818-4235 

II 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us by e-mail of the 
mistake in delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to 
explicit written agreement or government initiative expressly permitting the use of e-mail for such purpose. 

From: Bethany Whitehead [mailto:bwhitehead@batco.com] 
Sent: Friday, September 12, 2008 10:53 AM 
To: Von Moll, Kristin 
Cc: Chris Bonner 
Subject: Region 2 | Case 37836 | Sample Receipt 

Kristin: 

On September 11, 2008, we received 23 soil samples and 24 water samples in 4 coolers under FedEx 
master airbill number 8541 0Q2fl 6945. Custody seals were not present, but coolers do not appear to 
have been tampered with iirpftyway. Cooler temps were determined to be 5.5°C or 6°C. Samples were 
received in good condition except for the following discrepancies: 

1. No sample tags were included in this shipment. Please advise. 

2. No QC is listed on the TR/COC for SDG, MB5351. We would like to use MB5351 as QC. Please 
advise if this is acceptable. 

3. No QC is listed on the TR/GOC for SDG MB53F4. We would like to use MB53F4 as QC. Please 
advise if this is acceptable. 

4. The TR/COC states that soil samples should be analyzed for TM plus Sn; however, SUPRS 
states that soil samples should be analyzed for TM plus Sn under MA 1630.0. Please advise how 
to proceed. 

5. The TR/COC states that some water samples should be analyzed for TM and others for TM plus 
Sn; however, SUPRS state's that water samples should be analyzed for TM plus Sn under MA 
1630.0. Please advise how to proceed. 

Q/1 (^79008 

mailto:kvonmoll@fedcsc.com
mailto:bwhitehead@batco.com
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Thanks, 

Beth Whitehead 
Bonner Analytical 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5351 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No.: MB5351 

Matrix: (Soil/Water) SOIL Lab Sample JD: 0809147-01 

Level: (low/med) LOW Date Received: 09/11/2008 

% Solids 90.0 

.ration Units (ug/L or mg/kg dry weight),,: 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 
Calcitjm 

Chromium , 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Niclcel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc t 

Concentration 

7060 

6.7 

4.5 

. 25.3 

0.43 

'0.33. 

1500 

11.1 

3.1 

, 22.3 

13300 

29.8 

2040 

166 

12.6 

879 

0.81 

1.1 

816 

2.8 
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USEPA .- CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5352 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No.: MB5351 

Matrix: (Soil/Water) SOIL 

Level: (low/med) ' LOW 

% Solids 85.1 

Lab Sample ID: 0809147-02 

Date Received: 09/11/2008 

Concentration Units (ug/L or mg/kg dry weight): '^g/K? 
CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nic)cel 

Potassium 

Selenium 

Silver 

Soditim 

Thallitim 

Tin 

Vanadium 

Zinc 

Concentration 

3890 

7.1 

3.8 

18.7 

0.052 

0.020 

3860 

10 

1.3 

12.0 

11300 

30.3 

933 

58.2 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5353 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB5351 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 78.7 

Lab Sample ID: 0809147-03 

Date Received: 09/11/2008 

Concent .ration Units (ug/L or mg/kg dry weight): 

CAS NO. 

7429-90-5 

7440-36-0 , 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70^2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 •, 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nic)cel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

5770 

0.42 

• 2.9 

43.9 

0.050 

0.19 

6490 

16.4 

2.5 

29.8 

9520 

49.3 

1740 
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0.67 

6 y . J 5*5-
3.2 

f i - '- > ••^'''°" 

20.1 

60.3 

' 

C 

. , * - • 

.J,».. 

....J™.. 

tT"" 

-„gf'-

• & • - * 

J 0 
u 
T~( 

mg/Kg 

Q 

-fr- 7 
-N ^ 

R — - ^ 
•̂  J 

- E — I 

" - » - • i. 

-....-B—• j 

-.«e»»- : 
• " " £ ' • ' • • 1 

:.,..S,..@0.v- j 

_—E~- I 

^ E — - 1 
— E — i 

. . - E — - ! • 

— E — j 

• ^ ~ i 
,^N.-

- -N- J 
f --E- - J 

. . . j ^ ~ - r 
...:•&. - J ' 

..E...... J 

M 

P 

P 

P 

P 

P 

P • 

P 

P 

P 

P 

P 

; P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

Clarity Before: 

Clarity After: 

Texture: MEDIUM 

Artifacts; 

FORM IA-IN 

Q̂  
ILM05.4 



USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5354 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB5351 

Matrix: (Soil/Water) . SOIL 

Level: (low/med) LOW 

% Solids 95.1 

Lab Sample ID: 0809147-04 

Date Received: 09/11/2008 

.ration Units (ug/L or mg/kg' dry weight) : 

1 CAS NO. 
7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcitrai 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

4900 

0.36 

7.2 

26.3 

0.29 

0.53 
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19.2 

1.9 

14.0 

19600 

31.5 

904 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5355 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER 'Case No. : 37836 NRAS No.: 1630.0 SDG No.: MB5351 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 81.0 

Lab Sample ID: 0809147-05 

Date Received: 09/11/2008 

Concent 

m 

ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-4.8-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mg/kg dry weight): 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Niclcel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

5160 

7.4 

5.8 

28.3 

0.30 

0.62 

1310 

15.5 

2.9 

13.9 

17500 

28.4 
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USEPA - CLP 

\ lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53D8 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

SOIL 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB5351 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 78.6 

Lab Sample ID: 0809147-06 

Date Received: 09/11/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. • 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesiiim 

Manganese 

Niclcel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

731 

0.63 

2.8 

1.4 

0.036 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53D9 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB5351 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 82.4 

Lab Sample ID: 0809147-07 

Date Received: 09/11/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kq 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium • 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2390 

1.8 

13.8 

5.6 

0:34 

0.61 

639 

21.0 

1.5 

13.9 

51300 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA.SAMPLE NO. 

MB53E0 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB5351 

Matrix: (Soil/Water) SOIL Lab Sample ID: 0809147-08 

Level: (low/med) LOW 

I Solids CJT- O 

Date Received': 09/11/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0, 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium. 
Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

12400 

2.1 

16.1 

36.2 

0.61 

1.1 

/• f £ . 'Cy - tf i r t r 
34.6 

2.0 

53.8 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53E1 

Lab Name: "Bonner Analytical Testing^ Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB5351 

Matrix: (Soil/Water) SOIL Lab Sample ID: 0809147-09 

Level: (low/med) LOW Date Received: 09/11/2008 

% Solidsf 4 6.5 
s., ,. ^ 

Concent 

~ ^ 

ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440^^39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mg/kg dry weight): ' 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium . 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

3780 

0.72 

6.9 

14.0 

0.19 

1.1 
/•T / ^ -. nf^.n,! 

/ O d ' U *=* 
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Bonner Analytical Testing Company 
• d ^ " ^ ^ ^ RECEIVED ^ 

^MM&k^ SEP 2 5 2008 
I HAZ. WASTE SUPPORT SEC. 

•^^fer -«« 
2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone; (601)264-2854 Fax: (601)268-7084 

SDG NARRATIVE; 

SDG Number; MB5351 
Case Number; 37836 
Contract Number: EPW0605S 

Siimple Receipt: ^ 
On September 11, 2008, we received 9 soil samples under FedEx master airbill number 8541 
0029 6945. Custody seals were not present, but coolers do not appear to have been tampered 
with in any way. Cooler temp was determined to be 6°C. Samples were received in good 
condition except for the following discrepancies: 

\ 
1. No sample tags were included in this shipment. Please advise. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the 
issue in the SDG Narrative, and proceed with the analysis of the samples. This Region does not 
require sample tags. The Resolution will be applied to all samples received for this Case. 

2. No QC is listed on the TR/COC for SDG MB5351. We would like to use MB5351 as QC. 
Please advise if this is acceptable. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will select a 
sample for laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The 
laboratory will note the issue in the SDG Narrative, notify the SMO coordinator of the sample 
selected for laboratory QC, and proceed with the analysis of the samples. 

3. The TR/COC states that soil samples should be analyzed for TM plus Sn; however, SUPRS 
states that soil samples should be analyzed for TM plus Sn under MA 1630.0. Please advise 
how to proceed. 

Resolution 3: In accordance with previous direction from Region 2, the laboratory will note the 
issue in the SDG Narrative, perform the analyses as indicated on the Scheduling Notification 
Form, and proceed with the analysis of the samples. The resolution will be applied to all 
TR/COCs received for this Case that list an incorrect analysis. 

Metals 
The analytical run began 9/19/2008 @ 2128 hrs. The serial dilution was made improperly; the 
serial dilution was remade and parent, duplicate, matrix spike and serial dilution were reanalyzed. 
The reanalysis of the serial dilution had the same results as the initial analysis; the original data 
was reported. The matrix spike failed for Ag, Sb, Se, Sn and Mn; a post spike was analyzed at 
twice the indigenous level for Mn and at twice the CRQL for Ag, Sb, Se and Sn. 

CSF 
No Discrepancies 



Sample Equation: 

0 g 0 9 ) M > 0 i EPA sample # / l / l Lab ID '<::> 

Date & Time imeaj^te^^aasLC 
Metals: L3S10, Hg/L (0.100 L) 100% 1000 g Img 

(1.00 g) ^ % 1 kg 1000 Hg 
(Analyte A1 ) * * „. * 

G) 

Authorized by 
)aniel Antrim 

Document Control Officer 



11 
RECEIVED 

SAMPLE DELIVERY GROUP (SDG) 

COVER SHEET 

SDG Nuinber: MB53 51 

S£P 'L b t m 
HAZ-WASTE SUPPORT SEC. 

ICP-AES Analysis P ICP-MS Analysis 

Laboratory Name: Jonner Analytical Testinc Laboratoary Code: BONNER 

Contract No.: 

Analysis Price: 

EPW06055 Case No.: 

SDG Turnaround: 

378J6 

iH r,/ir 
Modified Analysis (if applicable): 

Modification Reference No.: I (̂  OO i ^ 

EPA Sample 

1) MB5351 

2) MB53 52 

3) MB5353 

4) MB5354 

5) MB5355 

6) MB53D8 

Nmbers in SDG (Listed in 

7). MB53D9 

8) MB53E0 

9) MB53E1 

loy - - — ^ 

11) y ^ 

12) X ^^ 
<i>--" s\\\^^ 

13) r-

Numerical Order) 

14) 

15) 

16) y ^ 

- X 
^8) ^ 

1 
19) y 
20) y ^ 

X 
22) 

23) 

2f) 
-M^ 

MB5351 

First Saî ple in SDG 

09/11/2008 

First Sample Receipt Date 

MB53E1 

Last Sample in SDG 

09/11/2008 

Last Sample Receipt Date 

Note: There are a maximum of 20 samples {excluding PE Sample) in SDG. Attach TRs 
to this- form in alphanumeric order (the order listed above on this form) . 

--̂ rl̂ lyJ^ ^.-11-oi 
signature Date 

63) 
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Bethany Whitehead 

From: Von Moll, Kristin [kvonm6ll@fedcsc.com] 

Sent: Friday, September 12, 2008 11:23 AM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferran'da 

Subject: Region 02 I Case 37836 I Lab BONNER I Issue Multiple I FINAL 

Beth, 

***Summary Start*-** 
-Non-sampler issues-
issue 1: No sample tags were included in this shipment. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 

-Insufficient/inappropriate designation of laboratory QC-
Issue 2: There is no samples designated for laboratory QC on the TR/COC for SDGs MB5351 and MB53F4. The 
laboratory would like to perform laboratory QC on sample MB5351 for SDG MB5351 and sample MB53F4 for 
SDGMB53F4. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will select a sample for 
laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The laboratory will note the issue in 
the SDG Narrative, notify the SMO coordinator of the sample selected for laboratory QC, and proceed with the 
analysis of the samples. 

-Discrepancies with tags, jars, and/or TR/COC-
Issue 3: The TR/COC lists the analysis as TM plus Sn or DM plus Sn; however, per scheduling the analysis 
should be TM plus Sn under MA 1630.0 and DM plus Sn under MA 1630.0. 
Resolution 3: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, perform the analyses as indicated on the Scheduling Notification Form, and proceed with the analysis 
of the samples. The resolution will be applied to all TR/COCs received for this Case that list an incorrect analysis. 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, < • 

Kristin Von Mol! . 
Environmenlal Coordinator 
kvonmoll@fedcsc.com ' • . • 
CSC 
1-703-818-4235 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us by e-mail of the mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or.other.contract unless pursuant to explicit v r̂itfen 
agreement or government initiative expressly permitting ihe use of e-niail for such purpose. 

From: Beth Whitehead [mailto:bwhitehead@batco.com] 
Sent: Friday, September 12, 2008 12:17 PM 
To: Von Moll, Kristin 
Subject: RE: Region 2 | Case 37835 | Sample Receipt 

• Kristin: 

I am faxing the TR/COCs right now. 

73 

mailto:kvonm6ll@fedcsc.com
mailto:kvonmoll@fedcsc.com
mailto:bwhitehead@batco.com
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Thanks, 

Beth Whitehead 
Bonner Analytical 

Original Message 
From: Von Moll, Kristin [mailto; kvonmoll@fedcsc.com] 
Sent: Friday, September 12, 2008 10:07 AM 
To: Bethany Whitehead 
Cc: Chris Bonner 
Subject: RE: Region 2 | Case 37836 | Sample Receipt 

Hi Beth, 

Can you please send me a copy of the TR/COC(s,)? If you fax it please let me know when it is faxed. 

Thanks, , . "̂  

Kristin Voii Moll 
Environmental Coordinator 
kvnnmolliaifedcsc.confl 
CSC 
1-703-818-4235 , '̂  

This is a PRIVATE message. If yoo are not the intended recipient, please delete without copying and kindly advise us by e-mail of the 
mistake in delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to 
explicit written agreement or government initiative expressly permitting the use of e-mail for such purpose. 

From: Bethany Whitehead [mailto:bwhitehead@batco.com] 
Sent: Friday, September 12, 2008 10:53 AM 
To: Von Moll, Kristin 
Cc: Chris Bonner 
Subject: Region 2 | Case 37836 | Sample Receipt 

Kristin: 

On September 11, 2008, we received 23 soil samples and 24 water samples in 4 coolers under FedEx 
master airbill number 8541 0029 6945. Custody seals were not present, but coolers do not appear to 
have been tampered with in any way. Cooler temps were determined to be 5.5°C or 6°C. Samples were 
received in good condition except for the following discrepancies: 

1. No sample tags were included in this shipment. Please advise. 

2. No QC is listed on the TR/COC for SDG MB5351. We would like to use MB5351 as QC. Please 
advise if this is acceptable. 

3. No QC is listed on the TR/COC for SDG MB53F4. We would like to use MB53F4 as QC. Please 
advise if this is acceptable. 

4. The TR/COC states that soil samples should be analyzed for TM plus Sn; however, SUPRS 
states that soil samples should be analyzed for TM plus Sn under MA 1630.0. Please advise how 
to proceed. 

5. The TR/COC states that some water samples should be analyzed for TM and others for TM plus 
Sn; however, SUPRS states that water samples should be analyzed for TM plus Sn under MA 
1630.0. Please advise how to proceed. 

(B> 

mailto:kvonmoll@fedcsc.com
mailto:bwhitehead@batco.com
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94 
Thanks, 

Beth Whitehead 
Bonner Analytical 

Q> 



.USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5356 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB5356 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 90.1 

Lab Sample ID: 0809162-01 

Date Received: 09/12/2008 

Concent .ration Units (ug/L or mg/kg dry weight): 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 
• 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

74-40-02-0 

7440-09-7 • 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-.2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

890 

^.^ -&T-€*j 
1.9 

Z ^r ^ -Ŝ Cr 

0.55 
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Clarity Before: 
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Texture: MEDIUM 

Artifacts: 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5357 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB5356 

Matrix: (Soil/Water) SOIL 

Level; (low/med) LOW 

Lab Sample ID: 0809162-02 

Date Received: 09/12/2008 

% Solids (̂ 27.9. 
• \ 

Concent .ration Units (ug/L or mg/kg dry weight): 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

930 

21.5 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5358 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB5356 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

Lab Sample ID: 0809162-03 

Date Received: 09/12/2008 

% Solids (̂'27'. 2̂ / 

Concent .ration Units (ug/L or mg/kg dry weight) : 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcitim 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium , 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1130 
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# 

USEPA - CLP • 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5359 

Lab Namec Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB5356 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids CZ2.3) 

Lab Sample ID: 0809162-04 

Date Received: 09/12/2008 

Concent ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 
7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mg/kg, dry weight): 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Seleniurii 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

863 

26.9 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5360 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No.: MB5356 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids /i?'. 7^ 

Lab Sample ID: 0809162-05 

Date Received: 09/12/2008 

:ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 • 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 ' 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-56-6 

s (ug/L or mg/kg dry wei 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

ght).: 

Concentration 

1740 

30.5 

5.1 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5361 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No.: 1630.0 SDG No.: MB5356 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

Lab Sample ID: 0809162-06 

Date Received: 09/12/2008 

% Solids g7.7 . 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 • 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium ' 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium, 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

378 
21.7 

3.6 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5362 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

Matrix: (Soil/Water) SOIL 

NRAS No.: 1630.0 SDG No. : MB5356 

Lab Sample ID: 0809162-07 

Level: (low/med) LOW 

% Solids (7'5'. 4 ,'' 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): ng/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 • 

7440-50-8 

7439-89-6 

7439-92-1 ' 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-56-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium • 

Tin 

Vanadium 

Zinc 

Concentration 

760 

23.6 

3.9 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5353 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB5355 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 84.2 

Lab Sample ID: 0809162-08 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2800 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5364 

Lab Name: Bonner Analytical Testing. Contract: EPW05055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB5356 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 83.4 

Lab Sample ID: 0809162-09 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2690 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5365 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836' NRAS No.: 1630.0 SDG No. : MB5356 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

r 
% Solids 72.6 

Lab Sample ID: 0809162-10 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) 

# 

mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

•7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Ant imony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration. 

6070 

8.3 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5366 

L 
Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No. : 163.0. 0 SDG No. : MB5356 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids .89.2 

Lab Sample ID: 0809162-11 

Date Received: 09/12/2008 

Concent .ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

744O762-2 

7440-66-6 

s (ug/L or mg/kg dry weight) : 

Analyte 

Aluminum • 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

4720 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5367 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836. 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

NRAS No.: 1630.0 SDG No.: MB5356 

Lab Sample ID: 0809162-12 

Date Received: 09/12/2008 

% Solids 70.2 

Concentration Units (ug/L or mg/kg dry weight) : mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 ' 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

S'elenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

6980 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5368 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37835 

Contract: EPW05055 

NRAS No.: 1530.0 SDG No.: MB5356 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 86.3 

Lab Sample ID: 0809162-13 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

'7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt. 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

5290 

9.5 

2 0i i- î'*̂ "" 
0.93 

Ol tl O U'vl4' 
770 

53.8 

11.3 

7.2 

43700 

9.2 

540 

231 

4.1 

805 

1.2 

/,^ e ^ ^ 
23.1 

2.9 

/ / , & • * • * 

48.4 

42.2 

C 

" ,LT(V 
- • T3t/ 

-3{y 

3 

3 

— d U 

3 

U 

—al/ 

Q 

_j*».-cr 

' 

-B-~- :7 

- » ~ XT 

-N™. 7 

--E"" -Z" 

M 

P 

P 

P 

P 

P 

P 

P . 

P 

P 

P 

P 

P 

P 

• P 

P • 

P 

P 

P 

P 

P 

P 

P 

P 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

Clarity Before: 

Clarity After: 

^ 

Texture: 

Artifacts: 

MEDIUM 

FORM lA-IN 

@ ) 

ILM05.4 



# 

USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5369 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No.: 1630.0 SDG No.: MB5356 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 80.5 I 

Lab Sample ID: 0809162-14 

Date Received: 09/12/2008 

Concent 

§ 

.ration Units (ug/L or mg/kg dry weight): 

•CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic• 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

7040 

-/•J .(/,.>»-"''• 3 
6.5 

32.4 

0 . lo "L 8-=.0-&6-

1590 

19,. 3 

. 6. 2- 3~re-
19.1 

16300 

27.3 

1250 

147 

-, ; 7 .1 

842 

1.1 

/, 2~. - ^ v j ^ f r r - i -
.48.8 

• 3.1 

1 1 - I f ^ S -
25.8 

• 71.8 

C 

— M ' - T ^ 
__jj.j 

__.J.̂  

•^si . 

"-6=-

- fcHf 
• J 

U 

—.JG 

mg/Kg 

Q 

U -.«"• :T 

— B — ^ 

— N - - zr 

,-
...:.N.»- • T 

1/ 

...&'.-

M 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

-. P 

P 

P 

P 

P 

P 

P 

• P 

C\. W l ' ^ - ' . J -

/y^//-;/ 

Color Before: BROWN 

Color After: YELLOW. 

Comments: 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 

MEDIUM . 

FORM lA-IN 

(H4 

ILM05.4 



USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5370 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No. : 1630.0 SDG No. : MB5355 

Matrix: (Soil/Water) 

'Level: (low/med) LOW 

% Solids 81.0 

Lab Sample ID: 0809162-15 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

1 CAS NO. 

[7429-90-5 

|7440-36-0 

7440-38-2 

[7440-39-3 

[7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

[7439-89-6 

[7439-92-1 

[7439-95-4 

[7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-56-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium . 

Zinc 

Concentration 

6650 

7.4 

9.1 
:> t l "^ 9™?,.. • "i-

.jCSf. -f .£liV3" 

. ^ , ^ 2 - 9-:-2^ 

c?,(^.Z. Q^^s^ 
1140 

22.5 
r̂  0 1 Q 
b l C~ "̂ **̂  

911 

17100 

11.6 

615 

' 117 
3.7 

. 599 

1.1 

/, 2 — -©-rS-^ 

25.3 

. 3.1 
1 1 '^ T n . 

/2.. 3 1-^ 
27.3 

25.4 

C 

U 

JU 
„^|^ 

T 1 

J 

J 

- t ? -

— e ^ 
J 

,u 
.T-J 

3 1 / 

Q , 

~»" J 

- ^ jT 

•--M-- t r 

s««^3-*. "̂  J 

-E-'-tr 

M 

P 

, P 

P 

• P 

P 

P 

P 

P 

P. 

P 

P 

P 

P 

P 

P 

P 

P 

P 

• P 

P 

P . 

P 

P 

Color Before: BROWN 

Color After:, YELLOW 

Comments: 

Clarity Before: 

Clarity After: 

.Texture: 

Artifacts: 

MEDIUM 

FORM IA-IN 

G5> 
ILM05.4 



USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5371 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB5356 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 68.0 

Lab Sample ID: 0809162-15 

LOW Date Received: • 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): 

# 

mg/Kg 

CAS NO. 

7429-90-5 

7440-35-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 
7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-65-5 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 
Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

4850 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5372 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No.: MB5356 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW • 

% Solids 91.5 

Lab Sample ID: 0809162-17 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-35-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-5 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead ' 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

7730 

6.6 

5.0 

49.6 

0.67 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5373 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37835 

Contract: EPW05055 

NRAS No.: 1530.0 SDG No. : MB5356 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 83.2 

Lab Sample ID: 0809152-18 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

742,9-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

8070 
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2 
RECEIVED 

Bonner Analytical Testing Company SEP2 6 20(^ 

<<̂ «» ^ ° ' " - H/VZ. WASTE SUPPORT 

"^•Jfer -̂  
2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax: (601)268-7084 

SDG NARRATIVE; 

SDG Number; MB5356 
Case Number; 37836 
Contract Number: EPW06055 

Sample Receipt: 
On September 12, 2008, we received 18 soil samples under FedEx master airbill number 8541 0029 6912. 
Custody seals were present and intact. Cooler temp was determined to be 5°C. Samples were received in 
good condition except for the following discrepancies: 

1. No sample tags were received in this shipment. Please advise, 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the 
SDG Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. 
The Resolution will be applied to all samples received for this Case. 

Metals 
The analytical run began 9/21/1744 hrs. The matrix spike failed for Sb, Se and Mn; a post spike was 
analyzed at twice the CRQL for Sb and Se and at twice the indigenous level for Mn. 

CSF 
No Discrepancies 

Sample Equation: 

Lab ID 0 S < 0 ' \ \ l ^ 2 - O i EPA sample # J / I & ^ 3 5 ^ 

Date & Time ̂ / j Z ^ t / ^ ? ^ : ^ ! ^ 5 6 

mi Metals: ^ ' ' ug/L 
(AnalvteAl ) 

(0.100 L) 100% 1000 g Img 

(1.00 g) i i % 1kg 1000 Hg" 
•^"^O ̂

 K 
•3 

Authorized b 
Daniel Antrim 
Document Control Officer 

r^r 



SAMPLE DELIVERY GROUP (SDG) 

COVER SHEET 

11 
RECEIVED 

SEP 2 6 2008 
HAZ. WASTE SUPPORT SEC 

SDG Nuinber: MB5356 

ICP-AES Analysis D ICP-MS Analysis 

L a b o r a t o r y Name: Jonner A n a l y t i c a l T e s t i n c L a b o r a t o r y Code: BONNER 

Contract No.: 

Analysis Price: 

EPW06055 C a s e No. : 

SDG T u r n a r o u n d : 

M o d i f i e d A n a l y s i s ( i f a p p l i c a b l e ) : 

M o d i f i c a t i o n R e f e r e n c e N o . : ) (j O ^ » ^ 

EPA Sample Mmbers i n SDG ( L i s t e d i n N u m e r i c a l O r d e r ) 

37836 

^ 

1) MB5356 

2) MB5357 

3) MB5358 

4) MB5359 

5) MB5360 

6) MB5361 

7) MB5362 

8) MB5363 

9) MB5364 

10) MB5365 

11) MB5366 

12) MB5367 

13) MB5368 

14) MB5369 

15) MB5370 

16) MB5371 

17) MB5372 

18) MB5373 

19^ ^ ^ 

20) / ^ 

21) / 

22) / 

23)// 

244 

MB5356 

First Sample in SDG 

09/12/2008 

First Sanqple Receipt Date 

MB5373 1 
Last Sample in SDG 

09/12/2008 

Last Sample Receipt Date 

Note: There are a maximum of 20 samples {excluding PE Sample) in SDG. Attach TRs 
to this form in alphanumeric order (the order listed above on this form). 

•'Y7-/1 C - J ~ - (^-Ip-o'^ 
Signature Date 



Pagel of l ^ g g 

Bethany Whitehead 

From: Von Moll, Kristin [kvonmoll@fedcsc.com] 

Sent: Monday, September 15, 2008 8:02 AM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER | Issue Non-sampler issues | FINAL 

Beth, 

***Summary Start*** 
-Non-sampler issues-
Issue 1: No sample tags were included in this shipment. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, 

Kristin Von Moll 
Environmental Coordinator 
l<vonmoll(a)fedcsc.com 
CSC 
1-703-818-4235 ' ' 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us by e-mail of the mistal<e in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting the use of e-mail for such purpose. 

From: Bethany Whitehead [mailto:bwhitehead@batco.com] 
Sent: Saturday, September 13, 2008 2:23 AM 
To: Von Moll, Kristin 
Cc: Chris Bonner 
Subject: Region 2 | Case 37836 | Sample Receipt 

Kristin: 

On September 12, 2008, we received 7 water samples apd 70 soil samples in 5 coolers under FedEx master 
airbill number 8541 0029 6912. Custody seals were present and intact. Cooler temps were determined to be 4.5° 
C, 5°C, 5.5°C, 6°C, and 6.5°C. Samples were received in good condition except for the following discrepancies: 

1. No sample tags were received in this shipment. Please advise. 

Thanks, 

Beth Whitehead 
Bonner Analytical 

Q> 

mailto:kvonmoll@fedcsc.com
mailto:bwhitehead@batco.com


USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5395 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No.: 1630.0 SDG No.: MB5395 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 77.5 

Lab Sample ID: 0809182-01 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 
7440-41-7 

7440-43-9 

7440-70-2 

74.40-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7,440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1080 

7.>-4-^ 
2.4 

- j j . < r ' 5.^-
cJ £ j ' -e.1-2-
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5396 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

C o n t r a c t : EPW06055 

NRAS N o . : 1630 .0 SDG No.: MB5395 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 69.9 

Lab Sample ID: 0809182-02 

LOW Date Received: 09/13/2008 

ration Units (ug/L or mg/kg dry weight): 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

744Q-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Niclcel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1180 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5397 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 

SOIL 

37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB5395 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 72.6 

Lab Sample ID: 0809182-03 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum. 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmixom 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Niclcel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentra tion 

1060 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5398 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

Matrix: (Soil/Water) SOIL 

NRAS No.: 1630.0 SDG No.: MB5395 

Lab Sample ID: 0809182-04 

Level: (low/med) LOW 

% Solids 85.3 

" Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 -; 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0. 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5-

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration. 
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13.9 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5399 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 . 

NRAS No.: 1630.0 SDG No.: MB5395 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 71.9 

Lab Sample ID: 0809182-05 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

1 CAS NO. 
|7429-,90-5 

|7440-36-0 

|7440-38-2 

7440-39-3 

17440-41-7 

|7440-43-9 

I744O-7O-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

74-39-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1020 

20.5 
15.7 
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USEPA - CLP 

lA-IN 
INORGANIC.ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53M7 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No.: MB5395 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 99.3 

Lab Sample ID: 0809182-06 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

479 

7.9 

6.1 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53M8 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB5395 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 86.9 

Lab Sample ID: 0809182-07 

LOW Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 
Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 
Nickel 

Potassium 
Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

mg/Kg 

Concentration 

187 

6.9 

0.76 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53M9 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836, 

C o n t r a c t : EPW06055 

NRAS N o . : 1630 .0 SDG No.: MB5395 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 77.3 

Lab Sample ID: 0809182-08 

Date Received: 09/13/2008 

Concent ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mg/kg dry weight): 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA - CLP 

r lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53N0 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB5395 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 71.5 

Lab Sample ID: 0809182-09 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

i 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

792 

28.0 

19.2 

.2if- O -S-6. 

0-. >c3 -Q--1.1-
2.0 

C / i ^ -34-9-

5.8 

7,^ -1-̂-
117 

6810 

1440 

• 422 

13.7 

• f ^ h ^ * -
184 

0.64 

0.14 

1770 

3.5 

42.1 

9.5 

53.2 

C 

-.JC 
..^..JU 

—^i. 

— 3 1 

3 

— J L 
3 

3 

J 

U 

Q 

-^^ 7 
-B- - r r 

' - = — : T 

~*-^ J -

M 

P -

P 

P 

P 

P 

P 

P 

,P 

P 

P 

P • 

P 

P 

P 

P 

P 

^ P 

P 

P • 

P 

P 

P 

P 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

Clarity Before: 

Clarity After: 

Texture: MEDIUM 

Artifacts: 

m 
FORM lA-IN ILM05.4 



Bonner Analytical Testing Company 

SDG NARRATIVE: 

•^f^rT: 
2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax: (601)268-7084 

SDG Number; MB5395 
Case Number; 37836 
Contract Number; EPW06055 

Sample Receipt: 
On September 13, 2008, we received 9 soil samples under FedEx master airbill number 8541 0029 6901. 
Custody seals were present and intact. Cooler temp was determined to be 4.5°C. Samples were received in 
good condition except for the following discrepancies: 

1. No sample tags were received in this shipment. Please advise. 
Resolution 1: In accordance with previous dbection from Region 2, the laboratory will note the issue in the 
SDG Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. 
The Resolution will be applied to all samples received for this Case. 

2. There is no QC listed on the TR/COC for SDG MB5395. We would like to use MB5395 as QC. Please 
advise if this is acceptable 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will select a sample for 
laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The laboratory will note the issue 
in the SDG Narrative, notify the SMO coordinator of the sample selected for laboratory QC, and proceed 
with the analysis of the samples. 

Metals 
The analytical run began 9/21/2008 @ 1539 hrs. The matrix spike failed for Sb; a post spike was analyzed 
at twice the CRQL for Sb. 

CSF 
No Discrepancies 

Sample Equation: 

Lab ID Q 9 Q ^ m - ^ ( EPA sample # / i / ^ ^ - S ' ? 5 

Date & Time H b d l ^ & ^ l ( o ^ ' 

Metals: ^ |ig/L 
(Analyte 4>/ ) * 

(0.100 L) 

(1.00 g) 

100% 1000 g 

7/^^% Ikg 

1 mg 

1000 fig 

Authorized 
Daniel Antrim 

Document Control Officer • 



10 

r SAMPLE DELIVERY GROUP (SDG) 

COVER SHEET 

i 

SDG Nt imber : MB53 95 

) ^ ICP-AES Analysis • IGP-MS Analysis 

L a b o r a t o r y Name: Jonner A n a l y t i c a l T e s t i n c L a b o r a t o r y Code: CONNER 

Contract No.: 

Analysis Price: 

EPW06055 Case No.: 

SDG Turnaround: 

Modified Analysis (if applicable): 

Modification Reference No. : j[(!3̂  ' Q 

37836 

M CJA/KA 

EPA Sample 

1) MB5395 

2) MB5396 

3) MB5397 

4) MB5398 

5) MB5399 

6) MB53M7 

Nmbers in SDG (Listed in Numerical Order) 

7) MB53M8 

8) MB53M9 

9) MB53N0 

10) ^ 

11) X 

'̂ '̂ iC^ "^^"^ 

13) ___—' ^ 

14) 

15, / 

16) / 

- / 
/ 

Ih ) 

19) ^ ^ 

2.n)y 

21) 

22) 

23) 

"^^ 
24) ^'\fW 

MB5395 

F i r s t Sai r^ le i n SDG 

09/13/2008 

First Sample Receipt Date 

MB53N0 

Last Sample in SDG 

09/13/2008 

Last San^le Receipt Date 

i 

Note; There are a maximum of 20 samples (excluding PE Sample) in SDG. Attach TRs 
to this form in alphanumeric order (the order listed above on this form). 

" ^ . - ^ 1 ^ ^ J - ^ - \ 3 - o % 
signature Date 

6~? 
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Bethany Whitehead 

From: Von Moll, Kristin [kvonmoll@fedcsc.com] 

Sent: Tuesday, September 16, 2008 9:57 AM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER | Issue Multiple | FINAL 

Beth, 

***Summary Start*** 
-Non-sampler issutj-. • 
Issue 1: No sample tags were included in this shipment. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 

-Insufficient/inappropriate designation of laboratory QC-
Issue 2: There is no samples designated for laboratory QC on the TR/COC for SDG MB5395. The laboratory 
would like to perform laboratory QC on sample MB5395. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will select a sample for 
laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The laboratory will note the issue in 
the SDG Narrative, notify the SMO coordinator of the sample selected for laboratory QC, and proceed with the 
analysis of the samples. 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, 

Kristin Von Moll • \ 
Environmental Coordinator 
•kvonmolllSlfedcsc.com 
CSC 
1-703-818-4235 

Ttiis is a PRIVATE message. If you are not ttie intended recipient, please delete witlnout copying and kindly advise us by e-mail of ttie mistake in 
delivery, NOTE; Regardless of content, ttiis e-mail stiall not operate to bind CSC to any order or ottier contract unless pursuant to explicit written 
agreement or government initiative expressly permitting the use of e-mail for such purpose. 

From: Bethany Whitehead [mailto:bwhitehead@batco.com] 
Sent: Monday, September 15, 2008 6:55 PM 
To: Von Moll, Kristin 
Cc: Chris Bonner 
Subject: Region 2 | Case 37836 | Sample Receipt 

Kristin: 

On September 13, 2008, we received 65 soil samples in 4 coolers under FedEx master airbill number 8541 0029 
6901. Custody seals were present and intact. Cooler temps were determined to be 3.5°C, 4.5°C, and 5.5°C. 
Samples were received in good condition except for the following discrepancies: 

1. No sample tags were received in this shipment. Please advise. 

2. There is no QC listed on the TR/COC for SDG MB5395. We would like to use MB5395 as QC. Please 
advise if this is acceptable. 

f4?; 

mailto:kvonmoll@fedcsc.com
mailto:bwhitehead@batco.com
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Thanks, 

Beth Whitehead 
Bonner Analytical 

i 

# 
^ ^ 

n/1 n I'lncio 
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standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

Inorganic Data Review Narra t ive 

C a s e # 3 7 8 3 6 

SDG# MB5347 , M B 5 3 5 1 , 
MB5356 , MB5395 

• 

S a m p l i n g Team: W-SAT 

S i t e : RARITAN BAY SLAG 

L a b : BONNER 

R e v i e w e r : C. STANCA 

S o i l : 50 

W a t e r : 0 

O t h e r : 0 

i 

A.2.1 Data Validation Flags : 
The following flags, may have been applied in red by the data validator 
and must be considered by the data user. 

J - This flag indicates, the result qualified as estimated 

R and Red-Line - A red-line drawn through a sample result indicates un
usable value. The red-lined data are known to contain 
significant errors based on documented information and 
must not be used by the data user. 

U - This data validation qualifier is applied to sample results > MDL 
when associated blank is contaminated 

Fully Usable Data - The results that do not carry "J" or "red-line" are 
fully usable. 

A.2.2 Laboratory Qualifiers: r 

The CLP laboratory applies a contractual qualifier on all 
Form I=S and the QC Form when a'QC analysis is outside the control 
limits. These qualifiers are not applied on the Lotus or XLS 
spreadsheets. These qualifiers and their meanings are as follows: 

N: This qualifier indicates the lack of accuracy in the reported 
result, and is. applied when matrix spiked sample recovery is outside the 
control limits. 

E: This qualifier indicates the presence of interference, and is 
applied when the ICP serial dilution is outside the control limits. 

*: This qualifier indicates the lack of precision, and is applied 
on Form I=S and Form VI when the Lab Duplicate analysis is outside the 
control limits. 

U: This is a concentration qualifier that laboratory applies to a 
non-detected result which is essentially less than the Method Detection 
Limit (MDL). A non-detected result of an analyte is indicated by the 
Contract Required Quantitation Limit (CRQL) of that analyte suffixed 
with "U". 

J: This is also a concentration qualifier that laboratory applies 
to a positive result below the CRQL. 

/< NOTE : The laboratory qualifiers are crossed out and replaced with the 
appropriate data validation qualifiers (J, R or U) by the data 
validator. 

"S- _,_-> 



Standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

-SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

A.2.3.1 Data Case Description; 

This case consists of fifty (50) soil samples collected at the Raritan Bay 
Slag site between 9/10/08 and 9/12/08 for TAL Metals- and Tin analysis 
according to the USEPA CLP SOW No. ILM05.4. Matrix spike, laboratory duplicate 
and serial dilution analyses were performed on samples MB5375, MB5351, MB5365, 
and MB53.95. Samples MB5374/MB5375, MB5357/MB535B, MB5363/MB5364, and 
MB5394/MB5395 were the field duplicate pairs for this sampling event. Sample 
MB5394 belongs to SDG MB5336 and it is not present in this package. Sample 
MB53L4 was identified as field blank. This sample belongs to SDG MB53H0 and is 
also not present in this package. 

As per EPA Technical Direction Form (TDF) only the following criteria were 
reviewed by the data validator: Holding Time, CRQL Standard, Matrix Spike, 
ICS, Laboratory Duplicate, Field Duplicate, ICP Serial Dilution, Percent 
Solids, and Field Blank. The qualifiers applied on Form Is and CADRE EXCEL 
spreadsheets are based on ESAT data review of the above mentioned criteria and 
the attached CADRE Reports. 

A.2.3.2 CSF Audit: No problems. ^ 

A. 2.3.3 Technical Review: 

SDG ^S5347 {SOIL ICP-MS, MA 1630.0) 

ICB/CCB 

The Calibration Blanks values were >MDL but £CRQL for Sb, Ba, Be, Cd, Ca, Co, 
Mg, Ni, Na, Se, and V . (Only analytes that required qualifications were 
mentioned.) The following associated positive results <CRQL were raised to the 
CRQL and qualified "U". 

" T T " U" -> Sb -> MB5347, MB5348, MB5374, MB5376 - MB5379, MB5386 - MB5389 

Be -> MB5347 - MB5350, MB5374 - MB5379, MB5386 - MB5389 

Cd -> MB5347, MB5348, MB5350, MB5374, MB5375, MB5377 - MB5379, MB5387, 
MB5388 V-

Co -> MB5347 - MB5350, MB5374 - MB5379, MB5386 - MB5389 

Se -> MB5347 - MB5350, MB5374, MB5376 - MB5379, MB5387 - MB5389 

Ba -> MB5348, MB5350, MB5374 - MB5379, MB5386 - MB5389 

Ca -> MB5349, MB5350, MB5374 - MB5376, MB5378, MB5386, HB5387 

Mg -> MB5376, MB5377, MB5386 - MB5388 

Ni -> MB5350, MB5374 - MB5379, MB5386, MB5387 - MB5389 

Na -> MB5347 - MB5350 

V -> MB5375 
r 



standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract -Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

PREPARATION BLANK 

The Preparation Blank values were >MDL but <CRQL for Sn. (Only analytes that 
required qualifications were mentioned.) The associated positive results £CRQL 
were raised to the CRQL and. qualified "U". 

"U" -> Sn -> MB5347, MB5348, MB5374 - MB5379, MB5386 - MB5389 

MATRIX SPIKE 

The matrix spike recovery was outside the control limits of 75 - 125% when 
sample concentration was less than 4 X spike concentration for Al•(%R = 139) 
and Pb (%R = 178). All associated detects have been considered estimated and 
qualified "J". 

"J" -> Al, Pb -> MB5347 - MB5350, MB5374 - MB5379, MB5386 - MB5389 

FIELD DUPLICATE 

The RPD between sample (MB5374) and duplicate (MB5375) results was > 35% but 
less than 120% for Al and Fe when both sample and duplicate results were 
greater than 5 X CRQL. All associated sample results greater or equal to CRQL 
have been considered estimated and flagged "J".' 

"J" -> Al*, Fe -> MB5374, MB5375 

The absolute difference between sample (MB5374)and duplicate (MB5375) results 
was greater than 2X CRQL for Cr and greater than 4X CRQL for Mn when sample 
and/or duplicate results were less than 5 X CRQL. All associated Cr results 
<5XCRQL have been considered estimated and flagged "J". All associated Mn 
results <5XCRQL were•rejected. 

"J" -> Cr -> MB5374, MB5375 

"R" -> Mn, - > MB5375 

LABORATORY CONTROL SAMPLE 

The LCS Found value for Ba and Cu were less than the lower control limit. All 
associated results and all associated positive results have been considered 
estimated and flagged "J". 

"J" -> Ba, Cu -> MB5347 - MB5350, MB5374 - MB5379, MB5386 - MB5389 

SDG MB5351 (SOIL ICP-AES, MA1630.0) 

ICB/CCB 

The Calibration Blanks values were >̂ MDL but <CRQL--for Ca and Na. (Only 

_ V... 



standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

analytes that required qualifications were mentioned.) The following 
associated positive results £CRQL were rais"ed to the CRQL and qualified "U". 

"U" -> Ca -> MB53D8, MB53E0, MB53E1 

Na -> MB5352 - MB5355, MB53D8, MB53D9, MB53E1 

PREPARATION BLANK 

The Preparation Blank values were >MDL but £CRQL for Sn. (Only analytes that 
required qualifications were mentioned.) The associated positive results <CRQL 
were raised to the CRQL and qualified "U". 

"U" -> Sn -> MB5351 - MB5355, MB53D8, MB53D9, MB53E0, MB53E1 

MATRIX SPIKE 

The matrix spike recovery was outside the control limits of 75 - 125% when 
sample concentration was less than 4 X spike concentration forSb (%R = 21), 
Cd (%R = 75), Se (%R = 64), Ag (%R = 69), and Sn (%R = 70). All associated 
sample results have been considered estimated and qualified "J". 

"J" -> Sb, Cd, Se, Ag, Sn -> MB5351 - MB5355, MBS3D8, MB53D9, MB53E0, MB53E1 

LABORATORY CONTROL SAMPLE 

The LCS Found value for Ba was less than the lower control limit. All 
associated results and all associated positive results have been considered 
estimated and flagged "J". 

"J" -> Ba -> MB5351 - MB5355, MB53D8, MB53D9, MB53E0, MB53E1 

ICP SERIAL DILUTION 

The ICP serial dilution analysis yielded percent differences greater than 10 
but less than 100 when the initial concentration was equal to or greater than 
50 X MDL for most analytes. All associated sample results greater than MDL 
have been considered estimated and flagged "J". 

"J" -> Al, Ba*, Be, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mh, Ni, K, Na, V, 2n -> 
MB5351 - MB5355, MB53D8, MB53D9, MB53E0, MB53E1 

PERCENT SOLIDS 

The percent solids were less than 50 for samples MB53E0 and MB53E1. All 
sample results not previously qualified have been considered estimated and 
flagged "J". 

"J" -> All results not previously qualified -> MB53E0, MB53E1 

(?r 
"^"-^.^ 

X̂ "̂ '̂.. . ..J 



standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

SDG MB5356 (SOIL ICP-AES, MA 1630.0) 

ICB/CCB 

The Calibration Blanks values were >̂ MDL but £CRQL for Sb, Ba, Be, Cd, Ca, Cr, 
Co, Ag, and V. (Only analytes that required qualifications were mentioned.) 
The following associated positive results <CRQL were raised to the CRQL and 
qualified "U". 

"U" -> Sb -> MB5356, MB5363, MB5364, MB5366 - MB5369, MB5371, MB5373 

Be -> MB5356, MB5358, MB5363 - MB5365, MB5367, MB5369, 
' MB5370, MB5371, MB5373 

Ag -> MB5358 - MB5361, MB5363 - MB5373 

Ba -> MB5356 - MB5364, MB5366, MB5368, MB5370, MB5373 

Cd -> MB5357 - MB5361, MB5363 - MB5373 , 

Ca -> MB5356 

Cr -> MB5360 - MB5362 

Co -> MB5356 - MB5365, MB5367, MB5369 - MB5373 

V -> MB5357 - MB5362 

PREPARATION BLANK 

The Preparation Blank values were >̂ MDL but <CRQL for Sn. (Only analytes that 
required qualifications were mentioned.) The associated positive results £CRQL 
were raised to the CRQL and qualified "U". 

"U" -> Sn -> 'MB5356 - MB5373 

MATRIX SPIKE ,-

The matrix spike recovery was outside the control limits of 75 - 125% when 
sample concentration was less than 4 X spike concentration for Sb (%R = 22), 
Mn (%R = 71, and Se (%R = 68). All associated sample results have been 
considered estimated and qualified "J". 

"J" -> Sb, Mn, Se -> MB5356 - MB5373 

FIELD DUPLICATE 

The RPD between sample (MB5363) and duplicate (MB5364) results was > 35% but' 
less than 120% for Fe when both sample and duplicate results were greater than 
5 X CRQL. All associated sample results greater or equal to- CRQL have been 
considered estimated and flagged "J". 

"J" -> Fe -> MB5363, MB5364 



Standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment arid Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

LABORATORY CONTROL SAMPLE 

The LCS Found value for Ba was less than the lower control limit. All 
associated results and all associated positive results have been considered 
estimated and flagged "J". 

"J" -> Ba -> MB5356 - MB5373 

ICP SERIAL DILUTION 

The ICP serial dilution analysis yielded percent differences greater than 10 
but less than 100 when the initial concentration was equal to or greater than 
50 X MDL for Pb (%D = 19) and Zn {%D = 12). All associated sample results 
greater than MDL have been considered estimated and flagged "J". 

"J" -> Pb, Zn -> MB5356 - MB5373 

FIELD BLANK 

The Fe (1190 ug/1) and Mn (24.3 ug/1) results in field blank MB53L4 was 
greater than the CRQL indicating sample contamination due to poor 
decontamination procedures. Detects between the Field Blank value and 10 X 
Field Blank value have been estimated and flagged "J". The field blank belongs 
to SDG MB53H0 and is not present in this package. 

"J" -> Mh* -> MB5356 

PERCENT SOLIDS 

The percent solids were less than 50 for six samples. All sample results not 
previously qualified have been considered estimated and flagged "J". 

"J" -> All results not previously qualified -> MB5357 - MB5362 

SDG MB5395 (SOIL ICP-AES, MA 1630.0) 

ICB/CCB 

The Calibration Blanks values were >MDL but £CRQL for Sb, Ba, Be, Cd, Ca, Co, 
Ni, Zn, and V. (Only analytes that required qualifications were mentioned.) 
The following associated positive results <CRQL were raised to the CRQL and-' 
qualified "U". 

"U" -> Sb -> MB5395 - MB5397 

Be -> MB5395 - MB5399, MB53M7 - MB53M9, MBS3N0 

Ca -> MB5398, MB53M7, MB53M8, MB53N0 

Ba -> MB5395 - MB5399, MB53M7 - MB53M9, MB53N0 

Cd -> MB5395 - MB5399, MB53M7, MB53M9 

Co -> MB5395 - MB5399, MB53M7 - MB53M9, MB53N0 



standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

Ni -> MB5395 - MB5399, MB53M7, MB53M8, MB53N0 

V -> MB53M8 

Zn -> MB53M8 

PREPARATION BLANK 

The Preparation Blank values were >MDL but <CRQL for Sn. (Only analytes that 
required qualifications were mentioned'. ) The associated positive results <CRQL 
were raised to the CRQL and qualified "U". 

»U" -> Sn -> MB5395 - MB5397, MB53M7, MB53M8 

MATRIX SPIKE 

The matrix spike recovery was outside the control limits of 75 - 125% when 
sample concentration was less than 4 X spike concentration for Sb (%R = 67) . 
All associated sample results have been considered estimated and qualified 
"J". 

"J" -> Sb.-> MB5395 - MB5399, MB53M7 -:MB53M9, MB53N0 

LABORATORY DUPLICATE 

The RPD between sample and duplicate results was > 35% but less than 120% for 
Ca and Pb when both sample and duplicate results were greater than 5 X CRQL. 
All associated sample results greater or equal to CRQL have been considered 
estimated and flagged "J". I 

"J" -> Ca, Pb -> MB5395 - MB5399, MB53M7 - MB53M9, MB53N0 

FIELD DUPLICATE 

The RPD between sample (MB5394) and duplicate (MB5395) results was >; 35% but 
less than 120% for Ca when both sample and duplicate results were greater than 
5 X CRQL. All associated sample results greater or equal to, CRQL have been 
considered estimated.and flagged "J". Sample MB5394 belongs to SDG MB5336 and 
it is not present in this package. 

"J" -> Ca* -> MB5395 

LABORATORY CONTROL SAMPLE 

The LCS Found value for Ba was less than the lower contro'l limit. All 
associated results and all associated positive results have been considered 
estimated and flagged "J". 'A ' • > 

"J" -> Ba -> MB5395 - MB5399, MB53M7 - MB53M9, MB53N0 

^ , 

/ 



Standard Operating Procedure 
\ USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

ICP SERIAL DILUTION 

The ICP serial dilution analysis yielded percent differences greater than 10 
but less than 100. when the initial concentration was equal to or greater than 
50 X MDL for Ba (%D = 16) and Pb (%D = 11). All associated sample results 
greater than MDL ha.ve been considered estimated and flagged "J". 

"J" -> Ba*, Pb* -> MB5395 - MB5399, MB53M7 - MB53M9, MB53N0 

* already qualified 

A.2.3.4 Contract-Problem/Non-Compliance: 

All SDGs; 

1. All Form Is: Lab code was missing or was incorrect. Some analytes were not 
qualified "J" although the results were detects with values below CRQL. 
2. All Form 9s:' CRQLs were incorrect for Method Preparation NPl. 
3. All Form 7s: Almost all Found values were outside the acceptable limits.. 
The provided limits both lower and higher, were incorrect. 
4. All Form 4: The Final Found Solution AB results were incorrect; they did 
not match the ̂ raw data. 

SDGs MB534 7 & MB5395: 

Tin was missing from form 5A. 

SDG MB5395: 

Form 6 - The %D for Ba was incorrect. 

Corrected forms were requested from the laboratory and were submitted on 
10/09/08 and 10/24/08. Several re-submitted Form Is had the Sb, As, Cr, Se and 
Ag results qualified "U" although the values were between MDL and CRQL. The 
above mentioned "U" qualifiers were changed by the reviewer to "J. 

ft <!' „. uh lo ) i HWSS Reviewer: / / /••O -_ Date: / ...^ ! 
signature 

Contractor 
Reviewer: '-^ ' ' " ^ ^ ' " ' "^' ~' Date: 

Signature 

Verified by: Date: 
Signa ture 

ii/^h ^ 

& 
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RECORD OF COiMMUNICATION 
REGIONAL SAMPLE CONTROL CENTER 

ROC #3 

DATE: 9.'29,2008 
SL'BJECT: CLP Data Package for Quality Assurance Review 
FROM; Hazardous Waste Support Section (HWSS)/RSCC 
TO: HWSS ESAT-TOPO 

TDF# oq -o^Lf 
:; ^ ' o / 5 ^ 

L. ^ 1 

Attached is the following INORG.ANIC Data Package to be reviewed for Quality Assurance 

SITE: Raritan Bay Slag CASE #: 37836 

SDG#: Mfi5319, MB5336, MB53A9 SAMPLER; W-SAT 

PROJ. CODE: RS SITE SPILL #: A205 

LAB: BONNER OPERABLE UNIT: 00 

TURN-AROUND-TIME: 14 dav 

CERCLIS ID # : NJN000206276 

Contamiiiantfs) of Concern (If known) 

#SAMPLES 

56 

MATRIX 

Soil 

FRACTION: Metals (MA #1630.0) 

REGION II RSCC DATA TRANSFER LOG 

Relinquished By Recejyed By 

Signature 

l O / l / C 

Date/Time Signature Date/Time 

LL/ '1h2^b. (j^^sl^ ^£uu J d ^ ^'' 'r^ 
7l7̂ .j2t̂ ĉĈ A< ^a--., lol'^/^-r P'S/^^.-i^^ /f/?/c^c/' 

C . jfac^cj- /o f^ /o . r ' /<! :^K-^ i ( ^ ^ ' ' . S ^ /oJ3o('dS / b ' 4 L 

^ ^ - !̂ >['y /̂o^ j l . i l -
- ' " ^ 'l̂ -̂ /̂ S lK\(h) 

//?-.w|Si;..j4^ i'^l'^M -̂ -̂ ^ \ J . ,^/WW^ ^-S-^i.fr/1 

l ^ ' f A y / l ^ y i^f:V'l<^~ '̂̂ ricjMJ-\a-y^i^ Hh^'[4 i/.jjc./^.. 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5320 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB5319 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 99.0 

Lab Sample ID: 0809180-02 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium , 

Tin 

Vanadium 

Zinc , 
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USEPA - CLP 

lA-IN 
INORGANIC .ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5321 

Lab Name: Bonner Analytical Testing 

•Lab Code: BONNER Case No.: 37836 

Matrix: (Soil/Water) SOIL 

Contract: EPW06055 

NRAS No. : 1630.0 SDG No.: MB5319 

Lab Sample ID: 0809180-03 

Level: (low/med) LOW 

% Solids 99.4 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/Jcg dr'y weight) ng/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

'7440-38-2 

7440-39-3. 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

NicJtel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium ' 

Tin 

Vanadium 

Zinc 

Concentra tion 
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USEPA - CLP 

lA-IN . 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5322 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB5319 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 99.5 

Lab Sample ID: 0809180-04 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) : mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium' 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5323 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRASiNo.: 1630.0 SDG No. : MB5319 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 99.. 6 

Lab Sample ID: 0809180-05 

LOW Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

•Concentration 

780 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5324 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB5319 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 98.5 

Lab Sample ID: 0809180-06 

Date Received: 09/13/2008 

:ration Units (ug/L or mg/kg dry wei 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5325 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No,: 1630.0 SDG No. : MB5319 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW . 

% Solids 98.3 

Lab Sample ID:- 0809180-07 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5326 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB5319 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 99.6 

Lab Sample ID: 0809180-08 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5. 

7440-36-0 

7440-38-2 

7440-39-3 
7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 
7439-92-1 

7439-95-4 

7439-96-5 

7.440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron . 
Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1030 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5327 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB5319 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 97.3 

Lab Sample ID: 0809180-09 

LOW Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 ' 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium ' 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1270 

6.2 

4.2 

1 0 : fc X-& 

(.•. r 1 o-'-is.-
0.51 

740 

7.0 

T7 1 .1«A 
1.1 

6730 

4.9 

641 

30.2 

2.6 

646 

3.6 

1.0 

23.3 

2.6 

.' C • .5 . -1-2-

9.1 

9.5 

C 

U 

™_Jty 

... J(, 

u 

a',-"-.tX.-.'. , 

J 

J 

0 

U 

J 

u 
„-. j; ( 

Q 

—N— r 
~N rr-

7 
• • ' 

f 

--^ii-E'- rr 

-N- "7' 

.-"%- • r 

M 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

Clarity Before: 

Clarity After: 

Texture: FINE 

Artifacts: 

FORM-JA-IN 

(3> 
ILM0 5.4 



USEPA .CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5328 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0• SDG No.: MB5319 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 91.7 

Lab Sample ID: 0809180-10 

LOW Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium . 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

993 

6.5 

2.2 

1 / . ^ 

o-..r.r OvjibiL«5(. 

0.55 

376 

6.0 

^̂ .J" 1 « V ^ 

0.70 

6750 

2.2 

527 

52.5 

2.6 

376 

0.74 

' 1.1 

667 

2.7 

/C?- .f 
8.2 

9.6 

c 

u 

•• T . ' 

U'' u 
T,s..tdl..3 [. 

u 
J 

- ^ t . 
J 

J 

J 

J 

J 

0 

0 

J u 

Q 

-^^7 
—N- -f 

7 / 

I 

.-N-E-- J " 

--n 'T 

---E-~-_-J' 

M 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

•P 

P 

P 

P 

P 

P 

P 

P 

P 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

Clarity Before: 

Clarity .After: 

( 

Texture; FINE' 

Artifacts: 

FORM lA-IN 

Q^ 
ILM05.4 



USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5329 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No.: 1630.0 SDG No. : MB5319 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 91.9 

Lab Sample ID: 0809180-11 

Date Received:' 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

.7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-56-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5330 

Lab Name: Bonner Analytical Testing 

Labi Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB5319 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 94.6 

Lab Sample ID: 0809180-12 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1050 

6.3 

2.4 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5331 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB5319 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 96.4 • 

Lab Sample ID: 0809180-13 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): ng/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1090 

6.2 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5332 

Lab Name: Bonner Analytical Testing Contract: EPW06055' 

Lab Code: BONNER Case No.: 37 836 

SOIL 

NRAS No.: 1630.0 SDG No. : MB5319 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 96.7 

Lab Sample ID; 0809180-14 

Date Received: 09/13/2008 

.ration Units (ug/L or 

CAS NO. . 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

mg/kg dry wei 

Analyte 

Aluminum 

Antimony 

Arsenic 
Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 
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Zinc , 
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USEPA - CLP 

lA-IN • 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5333 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No.: MB5319 

Matrix: (Soil/Water) , SOIL 

Level: (low/med) LOW 

% Solids 99.1 

Lab Sample ID: 0809180-15 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) '^9/Kg 
CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

157 0 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5334 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

NRAS No.: 1630.0 SDG No.: MB5319 

Lab Sample ID: 0809180-16 

Date Received: 09/13/2008 

% Solids 99.3 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 J 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1200 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5335 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No. : 1630.0 SDG No.: MB5319 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 99.2 

Lab Sample ID: 0809180-17 

LOW Date Received: 09/13/2008 

Concentrat ion Uni ts (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

•7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

845 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53M1 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No. : MB5319 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 97.2 

Lab Sample ID: 0809180-18 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): mcf/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

743 

6.2 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53M2 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB5319 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids .98.5 

Lab Sample ID: 0809180-19 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1060 

6.1 

2.4 
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Bonner Analytical Testing Company RECEIVEC 
. . Y O U . SEP 2 9 2008 

' " " ' ^ ' ^ HAZ. WASTE SUPPORT SE 

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax: (601)268-7084 

SDG NARRATIVE: 

SDG Number: MB5319 
Case Number: 37836 
Contract Number: EPW06055 

Sample Receipt: 
On September 13, 2008, we received 19 soil samples under FedEx master airbill number 8541 
0029 6901. Custody seals •were present and intact. Cooler temp was determined to be 3.5°C. 
Samples were received in good condition except for the following discrepancies: 

1. No sample tags were received in this shipment. Please advise. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the 
issue in the SDG Narrative, and proceed with the analysis of the samples. This Region does not 
require sample tags. The Resolution will be applied to all samples received for this Case. 

Metals 
The analytical run began 9/25/2008 (g 1821 lirs. The matrix spike failed for Sb, Pb and Ag; a 
post spike was analyzed at twice the CRQL for Sb and Ag and at twice the indigenous level for 
Pb. 

CSF 
No Discrepancies 

Sample Equation:. 

LabrpCgQ^im-^Q EPA Sample # / ^ / 0 - ^ , / A i > 

D a t e & T i m e ^ f e ^ O 0 g ^ > ^ 9 H 

9iQj*g ; ^3 . Metals: T 1UW5 jig/L (0.100 L) 100% 1000 g Img ^ . ( j <, 
(Analyte^) ) * * ^ * * 7Z I ^ J ^ ^ 

. (1.00 g) ^ ( . ( " /o 1kg 1000 ng '^ ' ] j ' ^ 

^5 
Authorized by 

Daniel Antrim 
Document Control Officer 

V L L 



SAMPLE DELIVERY GROUP (SDG) 

COVER SHEET 

12 
RECEIVE]^ 

SEP 2 9 2008™ 
HA2. WASTE SUPPORT SEC. 

SDG Ntunber: MB5319 

^ 
ICP-AES Analysis • ICP-MS Analysis 

L a b o r a t o r y Name: Jonner A n a l y t i c a l T e s t i n c L a b o r a t o r y Code: CONNER 

C o n t r a c t N o . : 

A n a l y s i s P r i c e ; 

EPW06055 Case No.: 

SDG Turnaround: 

Modified Analysis (i£ applicable): 

Modification Reference No. : lu'^Q'^ 

37836 

U dk 
^ 

EPA Sample 

1) MB5319 

2) MB5320 

3) MB5321 

4) MB5322 

5) MB5323 

6) MB5324 

lAnbers in SDG (Listed in Numerical Order) 

7) MB5325 

8) MB5326 

9) MB5327 

10) MB5328 

11) MB5329 

12) MB533 0 

13) MB5331 

14) MB5332 

15) MB5333 

16) MB5334 

17)MB5335 

18) MB53M1 

19) MB53M2 

y 
21) / 

- / 

= / 
*- , ^ „ - ^ 
24) '̂'.,vjj 

MB5319 

First Sample in SDG 

09/13/2008 

First Sample Receipt Date 

MB53M2 

Last Sample in SDG 

09/13/2008 

Last Sample Receipt Date 

Note: There are a maximum of 20 samples (excluding PE-Sample) in SDG. Attach TRs 
to this form in alphanumeric order (the order listed above on this form). 

' ' ^ / i . i/vA-- i{^-\y'H 
s i g n a t u r e D a t e 

IcL-^ 
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Bethany Whitehead 

From: Von Moll, Kristin [kvonmoll@fedcsc.com] 

Sent: Tuesday, September 16, 2008 9:57 AM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER | Issue Multiple | FINAL 

Beth, 

*"Summary Start*** 
-NoM-sampler issues-
Issue 1: No sample tags were included in this shipment: 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 

-Insufficient/inappropriate designation of laboratory QC-
Issue 2: There is no samples designated for laboratory QC on the TR/COC for SDG MB5395. The laboratory 
would like to perform laboratory QC on sample MB5395. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will select a sample for 
laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The laboratory will note the issue in 
the SDG Narrative, notify the SMO coordinator of the sample selected for laboratory QC, and proceed with the 
analysis of the samples. 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, 

Kn>iin Von Moll 
Environmental Coordinator 
kvonmoll(a>feclcsc.com 
CSC 
1-703-818-4235 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us by e-mail of the mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting the use of e-mail for such purpo.se. 

From: Bethany Whitehead [maiito:bwhitehead@batco.com] 
Sent: Monday, September 15, 2008 6:55 PM 
To: Von Moll, Kristin 
Cc: Chris Bonner 
Subject: Region 2 | Case 37836 | Sample Receipt 

Kristin: 

On September 13, 2008, we received 65 soil samples in 4 coolers under FedEx master airbill number 8541 0029 
6901. Custody seals were present and intact. Cooler temps were determined to be 3.5°C, 4.5°C, and 5.5°C. 
Samples were received in good condition except for the following discrepancies: 

/ 
1. No sample tags were received in this shipment. Please advise. 

2. There is no QC listed on the TR/COC for SDG MB5395. We would like to use MB5395 as QC. Please 
advise if this is acceptable. 

(2> 
Q/1 i n f \ r \ o 

mailto:kvonmoll@fedcsc.com
http://purpo.se
mailto:bwhitehead@batco.com
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Thanks, 

Beth Whitehead 
Bonner Analytical 

(2> 



USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5336 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 85.5 

Lab Sample ID: 0809181-01 

Date Received: 09/13/2008 

Concentration Units (ug/̂ L or mg/kg dry weight) : mg/Kg 

CAS NO. . 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5337 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 95.6 

Lab Sample ID: 0809181-02 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium ' 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5338 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 94.7 

Lab Sample ID: 0809181-03 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 
Vanadium 

Zinc 

Concentration 

6.3 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5339 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37636 NRAS No. : 1630.0 SDG No.:-MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 95.7 

Lab Sample ID: 0809181-04 

LOW Date Received: 09/13/2008 

Concent ;ratlon Units (ug/L or mg/kg dry weight): 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5340 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 88.8 

Lab Sample ID: 0809181-05 

Date Received: 09/13/2008 

Concent ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mg/kg dry weight!: 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 
Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5380 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPWQ6055 

NRAS No.' : 1630.0 SDG No.: MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 90.0 

Lab Sample ID: 0809181-06 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0• 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5381 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No.: 1630.0 SDG No.: MB5336 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 77.3 

Lab Sample ID: 0809181-07 

Date Received: • 09/13/2008 

Concentration Units (ug/L or mg/kg.dry weight): ng/Kg 

CAS NO.. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 
Lead 

Magnesium 

Manganese 

Nickel-v 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC,ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5382 

Lab Name: Bonner Analytical Testing Contract: EPW06055. 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 81.6 

Lab Sample ID: 0809181-08 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4-

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead-

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5383 

•Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 80.7 

Lab Sample ID: 0809181-09 

Date Received: 09/13/2008 

Concent ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4-

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mg/kg dry weight): 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5384 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No.: 1630.0 SDG No.: MB5336 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 70.8 

Lab Sample ID: 08091-81-10 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) ng/Kg 

CAS NO. 

7429-90-5 

7440-36-0 • 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminiim 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel ' 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5385 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 83.0 

Lab Sample ID: 0809181-11 

LOW Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight ) : mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 -

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5-

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel , 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium . 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5390 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab 'Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No.: MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 70.6 

Lab Sample ID: 0809181-12 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight)- mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 • 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum • -

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium. 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin • 

Vanadium 

Zinc 

Concentration 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5391 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case. No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 62.6 

Lab 'Sample ID: 0809181-13 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) "'g/Kg 

CAS NO. . 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 
7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5-

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 
Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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.Ĵ t̂ ..:. 

- J r — N " ^ 

.,. 

• ^ 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5392 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 66.8 

Lab Sample ID: 0809181-14 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kq 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

•7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentra tion 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5393 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 65.7 

Lab Sampl.e ID: 0809181-15 

LOW Date Received: 09/13/2008 

Concent .ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mc 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calci-um 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium-

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

l/kg dry weight): 

Concentration 
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USEPA - CLP. 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5394 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No.: MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 76.4 

Lab Sample ID: 0809181-16 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel' 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

-—&g-9--

. ,.....-2-^%-
7 z' "> X. n, 

0 ' 6 r ' 0-.-0-8-9-

^ , ^^r'-.0^.0-7-0--

9740 

5.7 

/ r" -0.66 

•..JJ-r^' 

5020 

48.1 

425 

,.....lX,-4. 

1.2 

217 

0.76 

L.. 3 

2120 

3.3 
; 1« / m.^'^ 
ir?: I - ^ ^ 

10.4 

32.2 

C 
'̂ 

— • 

.f J 

•d* ( 

-~J"C 

" • ' - ^ ' ! 

.J./> 

BT-*^ 

J 

— 

J 

J 
.̂..ljv~<-' 

U 

U 
—»-oJw / 

Q 
.Jo-^^N" 

••*"-N-"E 

.*̂ ...,N--'E 

/ — & -

R a 
A 
rr 

1 

/ 
....,»*—- 7 
.,,..*">-

-J^_^q-^ R.. 
-!«-*-'---

-..-.fc-N'--" ̂ ^ 

....»-N- -r 
-ST" 

.̂N-.-

/ • -t„^'B-

.,..»,-

.N-E-

7 
'•J 

•T 
.,,rJ-

. •••,'"' 

M 

P 

P 

P 

P 

P 

P 

P . 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

Color Before: BROWM 

Color After: YELLOW 

Co.im-.ents: 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 

MEDIUM 

f 
FORM IA-IN 

@ > 

ILM05.4 



USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53M5 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No.: 1630.0 SDG No.: MB5336 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 73.0 

Lab Sample ID: 0809181-17 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41,-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium -

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53M6 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB5336 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 8 9.8 

Lab Sample ID: 0809181-18 

Date Received: 09/13/2008 

.ration Units (ug/L or mg/kg dry weight): 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium-

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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# 

Bonner Analytical Testing Company RECEIVED 
SEP 2 9 2008 

HA2. WASTE SUPPORT SEC 
.^sf^^""" 

SDG NARRATIVE: 

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax; (601)268-7084 

# 

SPG Number; 
Case Number: 

MB5336 
37836 

Contract Number: EPW06055 

Sample Receipt: 
On September 13, 2008, we received 18 soil samples under FedEx master airbill number 8541 0029 6901. 
Custody seals were present and intact. Cooler temp was determined to be 4.5°C. Samples were received in 
good condition except for the following discrepancies: 

1. No sample tags were received in this shipment. Please advise. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the 
SDG Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. 
The Resolution will be applied to all samples received for this Case. 

Metals 
The analytical run began 9/21/2008 @ 1220 hrs. MB5380 was over the linear range for Fe and Pb; the 
sample was reanalyzed at an appropriate dilution. CRI03 failed for Ag; associated samples were 
reanalyzed. The matrix spike failed for As, Cu, Mn, Sb, Se, Tl, V and Zn; a post spike was analyzed at 
twice the CRQL for Se and Tl and at twice the indigenous level for As, Cu, Mn, Sb, V and Zn. 

CSF 

No Discrepancies 

Sample Equation: 

L.^lYOMiHt9L EPA Sample# ,y )B^33^ 
Date & T i m e ^ / ^ l / ; ^ ^ ^ f 3 [ 2 ^ 

Metals: j i ^ ^ ^ ^g/L 
(AnalyteCr ) 

(0.100 L) 

(1.00 g) 

100 % 1000] 

Ikg 

Img 

1000 ug 

-̂5 

^ 

Authorized b 
Daniel Antrim 
Document Control Officer 



11 

SAMPLE DELIVERY GROUP (SDG) 

COVER SHEET 

RECEIVKJ^ 
SEP 2 9 200r 

HAZ. WASTE SUPPORT SE< 

1̂  
. SDG Nuinber: MB533 6 

ICP-AES Analysis D ICP-MS Analysis 

Labora to ry Name: Jonner A n a l y t i c a l Test inc Labora to ry Code: CONNER 

Cont rac t No . : 

Ana lys i s P r i c e : 

EPW06055 Case No.: 

SDG Turnaround: 

Modified Analysis (if applicable): 

Modification Reference No. : j [̂  jO \{j 

37836 

TH 

EPA Sample 

1) MB5336 

.2) MB5337 

3) MB5338 

4) MB5339 

5) MB5340 

6) MB5380 

Nmbers in SDG (Listed in^ITuinerical Order) 

7) MB5381 

8) MB5382 

9) MB5383 

10) MB5384 

11) MB5385 

12) MB5390 

13) MB5391 

14) MB5392 

15) MB5393 

16)MB5394 

17) MB53M5 

18) MB53M6 

19) / 

20) / 

21) / 

" . / 

" > / 

. ^ ^ ^ 

MB5336 

First Sample in SDG 

09/13/2008 

First Sample Receipt Date 

MB53M6 

Last Sample in SDG 

09/13/2008 

Last Sample Receipt Date 

Note: There are a rhaximum of 2 0 samples (excluding PE Sample) in SDG. Attach TRs 
to this form in alphanumeric order (.the order listed above on this form) . 

ihl i/v( n-zl-og 
s i g n a t u r e Date 
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Bethany Whitehead 

From: Von Moll, Kristin [kvonmoll(@fedcsc.com] 

Sent: Tuesday, September 16, 2008 9:57 AM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER | Issue Multiple | FINAL 

Beth, 

'"Summary Start*** ^ 
-Non-sampler issues- . • 
Issue 1: No sample tags were included in this shipment. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 

-Insufficient/inappropriate designation of laboratory QC-
Issue 2: There is no samples designated for laboratory QC on the TR/COC for SDG MB5395. The laboratory 
would like to perform laboratory QC on sample MB5395. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will select a sample for 
laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The laboratory will note the issue in 
the SDG Narrative, notify the SMO coordinator of the sample selected for laboratory QC, and proceed with the 
analysis of the samples. 
***Summary End*** 

Please (et me know if you have any questions. 
Thanks, 

Kristin Von Moll 
Environmental Coordinator 
kvonmoll(a)fedcsc.com 
CSC 
1-703-818-423.5 

^41 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us bye-mail of the mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant lo explicit written 
agreement or government initiative expressly permitting the use of e-mail for such purpose. 

From: Bethany Whitehead [mailto:bwhitehead@batco.com] 
Sent: Monday, September 15, 2008 6:55 PM 
To: Von Moll, Kristin 
Cc: Chris Bonner 
Subject: Region 2 | Case 37836 | Sample Receipt 

Kristin: 

On September 13, 2008, we received 65 soil samples in 4 coolers under FedEx master airbill number 8541 0029 
6901. Custody seals were present and intact. Cooler temps were determined to be 3.5°C, 4.5°C, and 5.5°C. 
Samples were received in good condition except for the following discrepancies: 

1. No sample tags were received in this shipment. Please advise. 

2. There is no QC listed on the TR/COC for SDG MB5395. We would like to use MB5395 as QC. Please 
advise if this is acceptable. 

9/17/2008 

mailto:bwhitehead@batco.com
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Thanks, 

Beth Whitehead 
Bojiner Analytical 

9/17/2008 



USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53A9 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB53A9 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 95.5 

Lab Sample ID: 0809183-01 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 
7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead ' 

Magnesium 

Manganese 

Nickel, 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1050 

6.3 

1.9 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53B0 

Lab Name: Bonner Analytical Testing, Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No. : 1630.0 SDG No. : MB53A9 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 95.5 

Lab' Sample ID: 0809183-02 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): ng/Kg 

• CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nic)<el 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1160 

6.3 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53B1 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No. : MB53A9 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 92.0 

Lab Sample ID: 0809183-03 

Date Received: ' 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Altiminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin, 

Vanadium 

Zinc 

Concentration 

947 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53B2 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB53A9 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 98.2 

Lab Sample ID: 0809183-17 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) J22ZK2-
CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aliiminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

875 

6.1 
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USEPA - CLP 

lA-IN 
INORGANIC.ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53B3 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

SOIL 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB53A9 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 79.2 

Lab Sample ID: 0809183-04 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium ' 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53B4 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB53A9 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 96.4 

Lab Sample ID: 0809183-05 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) n2ZK2_ 
CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 • 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1090 

6.2 

3.1 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53B5 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.; 37836 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

NRAS No.: 1630.0 SDG No.: MB53A9 

Lab Sample ID: 0809183-06 

Date Received: 09/13/2008 

% Solids 96.6 

Concent .ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 
7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 
7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mg/kg dry wei 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 
Vanadium 

Zinc 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53B6 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: ' 37836 NRAS No.: 1630.0 SDG No. : MB53A9 

Matrix: (Soil/Water) SOIL 

Level: (low/med). LOW 

% Solids 90.2 

Lab Sample ID: 0809183-07 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

74'40-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4-

,7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-52-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese ' 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

987 

6.7 

2.1 

72 . Z ~ L ^ 
0 . , r r O-.-M-
0 . f 7 •Q̂ .-i-̂ -

809 

8.9 

' • ) • " '"^ 1 1 
J , ..; -1 i"i-

0.58 

6340 

4.2 

494 

39.9 

•-,', ijj -,*T-ei-

336 

3.9 

1.1 

640 

2.8 

.'>•', / -l-r-2-

7.7 

8.5 

C 

U 

" - ^ L 
~-3 ' L 
- " ' 3 f 

- t l - l 

3 

3 ' 

a C 
J 

U 

U 

U 

J-/_ 

Q 

-N-- 7 
-.-N-- - r 

/ 7 
/ 
1 

1 

-N^- •:/ 

j 

-E" 7 

M 

P 

P 

P 

P . 

P 

P 

P 

P' 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

Color Before: BROWN 

Color After; YELLOW 

Comments: 

Clarity Before: 

Clarity After: 

Texture; 

Artifacts: 

MEDIUM 

FORM lA-IN 

5 ^ 

ILM05.4 



USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53B7 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB53A9 

Lab Sample ID: 0809183-08 

Date Received: 09/13/2008 

% Solids 91.3 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-Q9-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1030 

6.6 

3.1 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53B8 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No. : 1630.0 SDG No.: MB53A9 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 84.4 

Lab Sample ID: 0809183-09 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) ng/Kg 

CAS NO. 

7429-9.0-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

, 910 

7.1 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53B9 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB53A9 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 86.8 

Lab Sample ID: 0809183-10 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): 

# 

mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 
Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1110 

6.9 

1.9 
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0.58 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53C0 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB53A9 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 90.1 

Lab Sample ID: 0809183-11 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): gg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

707 

6.7 

1.1 
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i 
USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53C1 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

Matrix: (Soil/Water) SOIL \ 

LOW 

NRAS No. : 1630.0 SDG No.: MB53A9 

Lab Sample ID: 0809193-12 

Level: (low/med) 

% Solids 70.9 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): 

II 

mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-56-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1020 

8.5 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53C2 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1530.0 , SDG No. ; MB53A9 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 86.2 

Lab Sample ID: 0809183-13 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt . 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1140 

7.0 
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USEPA CLP 

/Z lA-IN 
INORGANIC ANALYSIS DATA 

EPA SAMPLE NO. 
3HEET 

MB53C3 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.; 1630.0 SDG No.; MB53A9 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 82.2 

Lab Sample ID: 0809183-14 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) 

# 

mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5. 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 
• 

Zinc 

Concentration • 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53C4 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No. : MB53A9 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 85.6 

Lab Sample ID: 0809183-15 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

744-0-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1060 

7.0 

2.1 
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USEPA CLP 

. 1 ^ " 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53C5 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB53A9 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 86.7 

Lab Sample ID: 0809183-16 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): 

c 

mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA - CLP 

lA-IN 
INORGANIC- ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53M3 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB53A9 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

Lab Sample ID: 0809183-18 

Date Received: 09/13/2008 

% Solids 81.2 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-65-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllixim 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53M4 

Lab Name; Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB53A9 

Matrix; (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 85.1 

Lab Sample ID: 0809183-19 

Date Received: 09/13/2008 

Concentration Units (ug/L or mg/kg dry weight): 

i 

mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmiiim 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc . 

Concentration 
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,(..' . î -" ,-.i»cW'" 

543 

4.1 

1.2 

1250 

2.9 

/ / • < • / • ' ••.4-f-Q-

5.9 

8.0 

C 

U 

T / 

.•J i 

— 6 I 

U 

J!̂  

J 

n - m ^ - / - - ^ : ̂  

J 

U 

u 

u 
'3 i 

Q 
-N- J 
. .J^- -J 

r> 
/ 

.M^ -T 

/ 

e- 7 

M 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P . 

P . 

P 

P 

P 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts; 

MEDIUM 

FORM lA-IN 

1> 
ILM05.4 



Bonner Analytical Testing Company RECEIV^ 
3or SEP 2 9 20E 

HAZ. WASTE SUPPORT SEC 

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax: (601)268-7084 

SDG NARRATIVE: 

SDG Number: MB53A9 
Case Nuinber; 37836 
Contract Number; EPW06055 

Sample Receipt: 
On September 13, 2008, we received 19 soil samples under FedEx master airbill number 
8541 0029 6901. Custody seals were present and intact. Cooler temp was determined to 
be 5.5°C. Samples were received in good condition except for the following 
discrepancies: / 

1. No sample tags were received in this shipment. Please advise. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will 
note the issue in the SDG Narrative, and proceed with the analysis of the samples. This 
Region does not require sample tags. The Resolution will be applied to all samples 
received for this Case. > 

2: Sample MB53B2 was received at the laboratory but is not listed on the TR/COC. The 
sample collection date/time is 9/12/08 / 0942, the analysis is TM + Sn, and the station 
location is RBS-SED39. 
Resolution 2: Per Region 2, the laboratory should proceed with the analysis of the sample 
and note the issue in the SDG Narrative. 

3: Sample MB53L1 is listed on the TR/COC; however, it was not received at the 
laboratory. This sample does not have the same collection date/time or station location as 
sample MB53B2 that was received. ' 
Resolution 3: Per Region 2, the laboratory should note the issue in the SDG Narrative. 
Sample MB53LI was not sent. 

Metals 
The analytical run began 9/26/2008 @ 1055 hrs. The matrix spike failed for Sb and Ag; 
a post spike was analyzed at twice the CRQL for Sb and Ag. 

CSF 
No Discrepancies 

^6 



Sample Equation: 

L a b I D _ O 8 0 i L i 3 n e ( EPA Sample # _ j 4 : ^ 3 l i 

Date & Time J ^ J S ^ ® f / ̂  "̂  

Metak^ ' ' ^ .7 Mg/L (0.100 L) 100% 1000 g 1 mg _ . ^ c : - ^ 

(1.00 g) HVbo/„ Ikg 1000 Hg - ^ ^ ^ ? ^ 

^5 

^ 

tn(^ 
Authorized by 

Daniel Antrim 
Document Control Officer 



13 

SAMPLE DELIVERY GROUP (SDG) 

COVER SHEET 

SDG Ntimber: MB53A9 

R E C E I V ^ 

SEP 2 9 2008 
HAZ. WASTE SUPPORT SEC. 

^ ICP-AES Analysis D ICP-MS Analysis 

Laboratory Name: Conner Analytical Testinc Laboratory Code: BONNER 

Contract No.: 

Analysis Price: 

EPW06055 Case No.: 

SDG Turnaround: 

37836 

KJn 
Modified Analysis (if applicable): 

Modification Reference No.: leso.o 

EPA Sample 

1) MB53A9 

2) MB53B0 

3) MB53B1 -

4) MB53B2 

5) MB53B3 

6) MB53B4 

Nmbers in SDG (Listed in Numerical Order) 

7) MB53B5 

8) MB53B6 

9) MB53B7 

10) MB53B8 

11) MB53B9 

12) MB53C0 

13) MB53C1 

14) MB53C2 

15) MB53C3 

16) MB53C4 

17)MB53C5 

18) MB53M3 

19) MB53M4 

2 0 7 " - ' ^ / 

21) / 

22) / 

2 3 ) / 

? f f ^ - ^ 

MB53A9 

F i r s t Sa i t^ le i n SDG 

09/13/2008 

First Sample Receipt Date 

MB53M4 

Last Sample in SDG 

09/13/2008 

Last Sample Receipt Date 

Note: There are a maximum of 20 samples (excluding PE Sample) in SDG. Attach TRs 
to this form in alphanumeric order (the order listed above on this form). 

- ^ i 'U "^-{3-01^ 
signature Date 

16̂  
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Bethany Whitehead 

From: Von Moil, Kristin [kvonmoli@fedcsc.com] • 

Sent: Tuesday, September 16, 2008 9:57 AM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER | Issue Multiple | FINAL 

Beth, 

***Summary Start*** . 
-Non-sampler issues-
issue 1: No sample tags were included in this shipment. 
Resolution 1: In accordance with previous direction frorin Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 

-Insufficient/inappropriate designation of laboratory QC-
Issue 2: There is no samples designated for laboratory QC on the TR/COC for SDG MB5395. The laboratory 
would like to perform laboratory QC on sample MB5395. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will select a sample for 
laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The laboratory will note the issue in 
the SDG Narrative, notify the SMO coordinator of the sample selected for laboratory QC, and proceed with the 
analysis of the samples. " . . ^ 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, 

Kristin Von Moil 
Environmental Coordinator 
kvonmolliSfedcsc.com 
CSC • ' 
1-703-818-4235 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us by e-mail of the mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting the use of e-mail for such purpose. ^ 

From: Bethany Whitehead [mailto:bwhitehead@batco.com] 
Sent: Monday, September 15, 2008 6:55 PM . 
To: Von Moll, Kristin 
Cc: Chris Bonner ' 
Subject: Region 2 1 Case 37836 | Sample Receipt 

Kristin: , 

On September 13, 2008, we received 65 soil samples in 4 coolers under FedEx master airbill number 8541 0029 
6901. Custody seals were present and intact. Cooler teirips were determined to be 3.5°C, 4.5°C, and 5.5°C. 
Samples were received in good condition except for the following discrepancies: 

1. No sample tags were received in this shipment. Please advise. 

2. There is no QC listed on the TR/COC for SDG MB5395. We would like to use MB5395 as QC. Please ' 
advise if this is acceptable. / ^ x ^ 

mailto:kvonmoli@fedcsc.com
mailto:bwhitehead@batco.com
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Thanks, 

Beth Whitehead 
Bonner Analytical 

V 

- 7 0 
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Bethany Whitehead 

From: Von Moil, Kristin [kvonmoll@fedcsc.com] 

Sent: Friday, September 19, 2008 2:18 PM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 j Case 37836 | Lab BONNER [issue Documentation | FINAL 

Beth, ' ., . 

"'Summary Start*** 
-Samples received at laboratory but not listed on TR/COC-
Issue 1: Sample MB53B2 was received at the laboratory but is not listed on the TR/COC. The sample collection 
date/time is 9/12/08 / 0942, the analysis is TM + Sn, and the station location is RBS-SED39. 
Resolution 1: Per Region 2, the laboratory should proceed with the analysis of the sample and note the issue in 
the SDG Narrative. 

-Samples listed on TR/COC but not received at laboratory-
Issue 2: Sample II1B53L1 is listed on the TR/COC; however, it was not received at the laboratory. This sample 
does not have the same collection date/time or station location as sample MB53B2 that was received. 

^ Resolution 2: Per Region 2, the laboratory should note the issue in the SDG Narrative. Sample MB53L1 was not 
sent. 
***Summary End*** • ' 

Please let me know if you have anyquestions. ' 
Thanks, 

• • • ' • ' ^ 

Kristin E. Von Moll 
Environmental Coordinator - Regions 2 & 7 
CSC 

15000 Conference Center Drive, Chantilly, VA 201.51 

Civil Division I (p) 703-818-4235 | (f) 703-818-4602 | l<:y.o.0.mgMMrSOSr6rn | .yww,csc,com 

This is a PRIVATE message. If you am not the intended recipient, please delete without copying and kindly advise us Liy e-rnail of the mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting the use of e-mail for such purpose. ' 

9/19/2008 2:55PM phone conversation between AdIy Michael, Region 2, and Kristin Von Moll, SMO, AdIy told 
Kristin to advise the laboratory to note issue 1 in the SDG Narrative and proceed with the analysis of the sample. 
For issue 1, the laboratory should note the issue in the SDG Narrative. This sample.was not sent. 

1 • ' 

From: Von Moll, Kristin 
Sent: Friday, September 19, 2008 1:40 PM 
To:'AdIy Michael';'Jennifer Ferranda' 
Subject: NEW ISSUE #12 i Case 37836 | Lab BONNER | Issue Documentation 

AdIy, 

BONNER is reporting the following issues regarding Case 37836, 

-Samples received at laboratory but not listed on TR/COC-
Issue 1: Sample MB53B2 was received at.the laboratory but is not listed on the TR/COC. The sample coliection 
date/time is 9/12/08 / 0942, the analysis is TM + Sn, and the'.station location is RBS-SED39. 

-Samples listed on TR/COC but not received at laboratory- ^ 

© 
om/onno 

mailto:kvonmoll@fedcsc.com
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Issue 2: Sample MB53L1 is listed on the TR/COC; however, it was not received at the laboratory. This sample 
does not have the same collection date/time or station location as sample MB53B2 that was received. 

Please advise on how the laboratory should proceed. 
Thanks, . 

Kristin Von Moll 
CSC 

From: Beth Whitehead [mailto:bwhitehead@batco.com] 
Sent: Friday, September 19, 2008 2:08 PM 
To: Von Moll, Kristin 
Subject: RE: Region 2 | Case 37836 | Lab BONNER | Issue Documentation 

Kristin: 

See two emails down. 

Thanks, 

Beth Wliitehead 
Bonner Analytical 

Original Message 
From: Von Moll, Kristin [mailto:kvonmoil@fedcsc.com] 
Sent: Friday, September 19, 2008 11:30 AM 
To: Bethany Whitehead 
Subject: RE: Region 2 | Case 37836 | Lab BONNER | Issue Documentation 

Can you please give me the information that is listed for sample MB53B2 (station location, collection date 
time, analysis)? 

Thanks, 

Kristin Von Moll 
CSC 

From: Beth Whitehead [mailto:bwhitehead@batco.com] 
Sent: Friday, September 19, 2008 1:03 PM 
To: Von Moll, Kristin 
Subject: RE: Region 2 | Case 37836 | Lab BONNER | Issue Documentation 

Kristin: 

No, the info is not the same. 

Thanlcs, 

Beth Whitehead 
Bonner Analytical 

—-Original Message-—-
From: Von Moll, Kristin [maiito:kvonmoll@fedcsc.com] 
Sent: Friday, September 19, 2008 11:05 AM 
To: Bethany Whitehead; Chris Bonner 
Subject: Region 2 | Case 37836 | Lab BONNER | Issue Documentation 

< 5 ^ 
r\ i ' ^ ^ i ' ^ r» /-\ r» 

mailto:bwhitehead@batco.com
mailto:kvonmoil@fedcsc.com
mailto:bwhitehead@batco.com
mailto:kvonmoll@fedcsc.com
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Hi Beth, 

Does sample MB53L1 that is listed on the TR/COClist all of the same information as the 
containers for sample MB53B2 that is not listed on the TR/COC? For example do they have the 
same station location, collection date and time, and aniaysis? 

Please let me know if you have any questions. 
Thanks, 

Kristin Von Moll 
CSC 

From: Beth Whitehead [mailto:bwhitehead@batco.com] 
Sent: Friday, September 19, 2008 12:49 PM 
To: Von Moll, Kristin 
Cc: Chris Bonner 
Subject: RE: Region 02 | Case 37836 | Lab BONNER | Issue Non-sampler issues | SDG MB53A9 

Kristin: 

I have a further discrepancy for this case: 

We received sample MB53B2, which is not listed on the TR/COC. Date/time 9/12/08 / 0942, 
Analysis: TM + Sn. Sample # RBS-SED39; however, sample MB53L1 is listed on the TR/COC, 
but was not received. Please advise how to proceed. 

Thanlcs, 

Beth Whitehead 
Bonner Analytical 

© 
o/oa/onno 

mailto:bwhitehead@batco.com


m 



J ^ 

standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Progratn 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

Inorganic Data Review Narrative 

Case# 37836 

SDG# MB53A9, MB5319, 
MB5336 

Sampling Team: W-SAT 

Site: RARITAM BAY SLAG 

Lab: BONNER 

Reviewer: C. STANCA 

Soil: 56 

Water: 0 

Other: 0 

A. 2.1 Data Validation Flags : 
The following flags may have been applied in red by the data Validator 
and must be considered by the data user. 

J - This flag indicates the result qualified as estimated 

/:! 

R and Red-Line A red-line drawn through a sample result indicates un
usable value. The red-lined data are known to contain 
significant errors based on documented information and 
must not be used by the data user. 

U - This data validation qualifier is applied to sample results > MDL 
when associated blank is contaminated 

Fully Usa±>le Data - The results that do not carry "J" or "red-line" are 
fully usable. 

A.2.2 Laboratory Qualifiers: 

The CLP laboratory applies a contractual qualifier on all 
Form I=S and the QC Form when a QC analysis is butside the control 
limits. These qualifiers are not applied on the Lotus or XLS 
spreadsheets. These qualifiers and their meanings are as follows: 

N: This qualifier indicates the lack of accuracy in the reported 
result, and is applied when matrix spiked sample recovery is outside the 
control limits. 

E: This qualifier indicates the'presence of interference, and is 
applied when the ICP serial dilution is outside the control limits. 

*: - This qualifier indicates the lack of precision, and is applied 
on Form I=S and Form VI when the Lab Duplicate analysis is outside the 
control limits. 

U: This is a concentration qualifier that laboratory applies to a 
non-detected result which is essentially less than the Method Detection 
Limit (MDL). A non-detected result of an analyte is indicated by the 
Contract Required Quantitation Limit (CRQL) of that analyte suffixed 
with "U". 

J: This is also a concentration qualifier that laboratory applies 
to a positive result below the CRQL. 

NOTE: The laboratory qualifiers are crossed out and replaced with the 
appropriate data validation qualifiers (J, R or U) by the data 
validator. 

:3H, 



standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

A.2.3.1 Data Case Description; 

This case consists of fifty-six (56) soil samples, collected at the Raritan Bay 
Slag site on 9/12/09 for TAL Metals and Tin analysis according to the USEPA 
CLP SOW No. ILM05.4. Matrix spike, laboratory duplicate and serial dilution 
analyses were performed on samples MB53C5, MB5325, and MB5385. Samples 
MB53B4/MB53B5, MB5334/MB5335, and MB5394/MB5395 are the fielcd duplicate pairs 
for this sampling event. Sample MB5395 belongs to SDG MB5395 and it is not 
present in this package. 

As per EPA Technical Direction Form (TDF) only the following criteria were 
reviewed by the data validator: Holding Time, CRQ.L Standard, Matrix Spike, 
ICS, Laboratory Duplicate, Field Duplicate, ICP Serial Dilution, Percent 
Solids, and Field Blank. The qualifiers applied on Form Is and CADRE EXCEL 
spreadsheets are based on ESAT data review of the above mentioned criteria and 
the attached CADRE Reports. 

A. 2. 3.2 CSF Audit: No problems. 

A.2.3.3 Technical Review: 

SDG MB53A9 (SOIL ICP-AES, MA 1630.0) 

CRQL STANDARD 

The CRQL standard recoveries fell outside the control limits of 70 - 130% for 
Pb {%Ri = 132). (Only out of control recoveries that affected samples in this 
SDG were mentioned.) All associated positive results within the affected range 
of True Value 2 CRQL have been considered estimated and flagged "J". 

"J" -> Pb -> MB53B3, MB53B4*, MB53B8, MB53C0 - MB53C3 

ICB/CCB 

The Calibration Blanks values were >MDL but <CRQL for Sb, Ba, Be, Cd, Co, Ni, 
Na, V, and Zn. (Only analytes that required qualifications were mentioned.) 
The following associated positive results <CRQL were raised to the CRQL and 
qualified "U". 

"U" -> Be -> MB53A9, MB53B0 - MB53B9, MB53C0 - MB53C5, MB53M3, MB53M4 

Cd -> MB53B6 

V -> MB53B3, MB53CD, MB53C2, MB53C3 

Sb -> MB53B5 

Ba -> MB53A9, MB53B0 - MB53B9, MB53CG - MB53C5, MB53M3, MB53M4 

Co -> MB53A9, MB53B0 - MB53B6, MB53C4, MB53C5, MB53M3, MB53M4 

Ni -> MB53A9, MB53B0 - MB53B6, MB53C4, MB53C5, MB53M3, MB53M4 

2r... 3 
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standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A. 2 Sept.. 2005 

Na -> MB53A9, MB53B0, MB53B2, MB53B4, MB53B5 

Zn -> MB53B3, MB53M3 

PREPARATION BLANK 

The Preparation Blank values were >̂ MDL but <CRQL for Sn. (Only analytes ,that 
required qualifications were mentioned.) The associated positive results <CRQL 
were raised to the CRQL and qualified "U". 

"U" -> Sn -> MB53A9, MB53B0 - MB53B9, MB53C0 - MB53C5, MB53M3, MB53M4 

MATRIX SPIKE 

The matrix spike recovery was outside the control limits of 75 - 125% when 
sample concentration was less than 4 X spike concentration for Al (%R = 136) , 
Sb (%R = 55) and Ag (%R = 68). All associated Sb and Ag and all associated 
positive Al results have been considered estimated and qualified "J". 

"J" -> Al, Sb, Ag -> MB53A9, MB53B0 - MB53B9, MB53C0 - MB53C5, MB53M3, MB53M4 

LABORATORY CONTROL SAMPLE 

The LCS Found value for Ba was less than the lower control limit. All 
associated results have been considered estimated and flagged "J". 

"J" -> Ba -> MB53A9, MB53B0 - MB53B9, MB53C0 - MB53C5, MB53M3, MB53M4 

FIELD DUPLICATE 

The absolute difference between sample (MB53B4) and duplicate (MB53B5) results 
was greater than 2X CRQL for Ca and greater than 4 X CRQL for Cr and Pb when 
sample and/or duplicate results were less than 5 X CRQL. All associated Ca 
results <5XCRQL have been considered estimated and flagged "J". All associated 
Cr and Pb results £5XCRQL were rejected. 

"J" -> Ca -> MB53B4, MB53B5 

"R" -> Cr, Pb -> MB53B4 

ICP SERIAL DILUTION 

The ICP serial dilution analysis yielded percent differences greater than 10 
but less than 100 when the initial concentration was equal to or greater than 
50 X MDL for V (%D = 12). All associated sample results greater than MDL have 
been considered estimated and flagged "J". 

"J" -> V -> MB53A9, MB53B0 - MB53B9, MB53C0 - MB53C5, MB53M3, MB53M4 



standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

SDG MB5319 (SOIL ICP-AES, MA 1630.0) 

The Calibration Blanks values were >MDL but <CRQL for Sb, Ba, Be, Cd, Co, and 
Se. (Only analytes' that required qualifications were mentioned.) The following 
associated positive results £CRQL were raised to the CRQL and qualified "U". 

"U" -> Sb -> MB5319 -MB5321, MB5323, MB5324 

Ba -> MB5319 - MB5335, MB53M1, MB53M2 

Be -> MB5319 - MB5335, MB53M1, MB53M2 

Cd -> MB5319, MB5320, MB5322 - MB5325, MB5331 

Co -> MB5319 - MB5335, MB53M1, MB53M2 

Se -> MB5319 - MB5324, MB5332, MB5334, MB5335, MB53M1, MB53M2 

PREPARATION BLANK 

The Preparation Blank values were >MDL but <CRQL for Sn. (Only analytes that 
required qualifications were mentioned.) The associated positive results <CRQL 
were raised to the CRQL and qualified "U". 

"U" -> Sn -> MB5319 - MB5335, MB53M1, MB53M2 

MATRIX SPIKE 

The matrix spike recovery was outside the control limits of 75 - 125% when 
sample concentration was less than 4 X spike concentration for Al (%R = 165), 
Sb (%R = 59), Pb (%R = 69), and Ag (%R = 73). All associated Sb, Pb and Ag 
and all associated positive Al results have been considered estimated and 
qualified "J". 

"J" -> Al, Sb, Pb, Ag -> MB5319 - MB5335, MB53M1, MB53M2 

FIELD DUPLICATE 

The absolute difference between sample (MB5334) and duplicate (MB5335) results 
was greater than 2X CRQL for V and greater than 4 X CRQL for Ca when sample 
and/or duplicate results were less than 5 X CRQL. Ail associated V results 
<c5XCRQL have been considered estimated and flagged "J". All associated Ca 
results £5XCRQL were rejected. 

"J" -> V -> MB5334, MB5335 

"R" -> Ca -> MB5335 

The RPD between sample (ME5334) and duplicate (MB5335) results was > 35?; but 
less than 120% for Fe when both sample and duplicate results were greater tha.n 
5 X CRQL. All associated sample results greater or equal to CRQL have been 
considered estimated and flagged "J". 

& 



Standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

i 

"J" -> Fe -> MB5334, MB5335 

LABORATORY CONTROL SAMPLE 

The LCS Found value for Ba was less than the lower control limit. All 
associated results have been considered estimated and flagged "J". 

"J" -> Ba -> MB5319 - MB5335, MB53M1, MB53M2 

ICP SERIAL DILUTION 

The ICP serial dilution analysis yielded percent differences greater than 10 
but less than 100 when the initial concentration was equal to or greater than 
50 X MDL for Pb (%D = 11) and "Zn (11). /All associated sample results greater 
than MDL have been considered estimated and flagged "J". 

"J" -> Pb*,.Zn -> MB5319 - MB5335, MB53M1, MB53M2 

SDG MB5336 (SOIL ICP-AES, MA 1630.0) 

The Calibration Blanks values were >MDL but <CRQL for Sb, Ba, Be, Cd, Co, Ag 
and V. (Only analytes that required qualifications were mentioned.) The 
following associated positive results £CRQL were raised to the CRQL and 
qualified "U". 

"U" -> Sb -> MB5390 

Be -> MB5336 - MB5340, MB5381 

V -> MB5336 

MB5385, MB5390 - MB5394, MB53M5, MB53M6 

Ba -> MB5391 

Cd -> MB5391 

Co -> MB5391 

MB5394, MB53M5, MB53M6 

MB5394 

MB5394, MB53M5, MB53M6 

Ag -> MB5391 - MB5393, MB53M5, MB53M6 

PREPARATION BLANK 

The Preparation Blank values were >MDL but <CRQL for Sn. (Only analytes that 
required qualifications were mentioned.) The associated positive results £CRQL 
were raised to the CRQL and qualified "U". 

"U" -> Sn -> MB5336 - MB5340, MB5383, MB5390 - MB5394, MB53M5, MB53M6 

MATRIX SPIKE 

The matrix spike recovery was outside the control limits of 75 - 125% when 
sam.ple concentration v-;as less than 4 X spike concentration for Al (%R = 709), 
Sb (%R = 171), As (%R ==. 336), Cu (%R = 408), Mn (%R = 242), Se (%R = 68), Tl 
(SR = 68), V (%R = 134) and Zn (%R = 145). All associated Se and Tl and ali 



Standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

associated positive Sb, V, and Zn results have been considered estimated and 
qualified "J". The associated positive Al, As, Cu and Mn results were' 
rejected. 

"J" -> Se, Tl, V, Zn -> MB5336 - MB5340, MB5380 - MB5385, MB5390 - MB5394, 

MB53M5, MB53M6 

Sb* -> MB5380 - MB5385, MB5390 - MB5394 

"R" -> Al, As, Cu, Mh -> MB5336 - MB5340, MB5380 - MB5385, MB5390 - MB5394, 
MB53M5, MB53M6 

LABORATORY DUPLICATE 

The RPD between sample and duplicate' results was >̂  35% but less than 120% for 
Ca when both sample and duplicate results were greater than 5 X CRQL. All 
associated sample results greater or equal to CRQL have been considered 
estimated and flagged "J". 

"J" -> Ca -> MB5336 - MB5340, MB5380 - MB5385, MB5390 .- MB5394, MB53M5, MB53M6 

The absolute difference between sample and duplicate results was greater than 
2X CRQL for Sn when sample and/or duplicate results were less than 5 X CRQL. 
Ail associated sample results £5XCRQL have been considered estimated and 
flagged "J". 

"J" -> Sn -> MB5336 - MB5340, MB5381, MB5390 - MB5394, MB53M5, MB53M6 ^ 

FIELD DUPLICATE 

The RPD between sample (MB5394) and duplicate (MB5395) results was > 35% but 
less than 120% for Ca when both sample and duplicate results were greater than 
5 X CRQL. All associated sample results greater or equal to CRQL have been 
considered estimated and flagged "J". Sample MB5395 belongs to SDG MB5395 and 
it is not present in this package. 

"J" -> Ca -> MB5394 

LABORATORY CONTROL SAMPLE 

The LCS Found value for Ba was less than the lov;er control limit. All 
associated results have been considered estimated and flagged "J". 

"J" -> Ba -> MB5336 - MB5340, MB5380 - MB5385, MB5390 - MB5394, MB53M5,.MB53M6 

ICP SERIAL DILUTION 

The ICP serial dilution analysis yielded percent differences greater than 10 
but less than 100 for̂  As (%D = 5 4 ) , Ba (%D = 15), Na (%D = 12), Zn (%D = 11), 

^ 
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standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 • Appendix A.2 • Sept. 2005 

and Sn (%D = 25) and greater than 100 for Sb (%D = 171) when the initial 
concentration was equal to or greater than 50 X MDL. All associated As, Ba, 
Na, Zn, and Sn results greater than MDL have been considered estimated and 
flagged "J". The associated positive Sb results have been rejected. 

"J" -> As*, Ba, Na, Sn*, Zn* -> MB5336 - MB5340, MB5380 - MB5385, MB5390 -
MB5394, MB53M5, MB53M6 

"R" -> Sb -> MB5380 - MB5385, MB5390 - MB5394 

* already qualified 

A.2.3.4 Contract-Problem/Non-Compliance: 

All SDGs: 

1. All Form Is: Lab code was missing or was incorrect. Some analytes were not 
qualified "CJ" or "J" although the results were non-detects or detects with 

^ ^ values below CRQL, respectively. 
2. All Form 9s: CRQLs and MDLs were incorrect for Method Preparation NPl. 
3. All Form 7s: Almost all Found values were outside the acceptable limits. 
The provided limits, both lower and higher, were incorrect. 
4 . All Form 4: The Final Found Solution AB results were incorrect, they did 
not match the raw data. 

Re-submittals from the laboratory were requested by the reviewer and were 
received on 10/09/08 and 10/24/08. Several re-submitted Form Is had the silver 
results qualified "U" although the values were between MDL and CRQL. The above 
mentioned "U" qualifiers were changed by the reviewer to "J" for detects less 
than the CRQL.;̂  

/..-/ ' /^ / _ / f""t ''^ / o / "^ '"̂̂  ' '•'-
HWSS R e v i e w e r : / / .̂«g•-̂  Date: / ^-^ / 7> '"̂ f 7 ff 

I t e : ' ' ' 
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Reviewer: 
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RECOR»)OF COMMUNICATION 
REGIONAL SAMPLE CONTROL CENTER 

ROC #2 

DATE: 9/26/2008 
SUBJECT: CLP Data Package for Quality Assurance Review 
FROM: Hazardous Waste Support Section (HWSS)/RSCC 
TO: HWSS ESAT-TOPO 

TB¥#tR^<O^Lf^ 

Attached is the followins INORGANIC Data Package to be reviewed for Quality Assurance 

SITE: Raritan Bay Slag •_̂  CASE #: 37836 

SDG#: MB53A0, MB52W6, MB52Y7 SAMPLER: W-SAT 

PROJ. CODE: RS SITE SPILL #: A205 #SAMPLES MATRIX 

LAB: BONNER OPERABLE UNIT: 00 52 

TURN-AROUND-TIME: 14 day 

CERCLIS ID # : NJN0Q0206276 

Contaminant(s) of Concern (If known) 

Soil 

FRACTION; Metals (MA #1630.0) 

EiEGION II RSCC DATA TRANSFER LOG 

Relinquished By 

Signature/^ Date/Time 

Received By 

Signature Date/Time signature/^ xjaie/iime aianature uate/iime 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53A0 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. : 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB53A0 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 80.9 

Lab Sample ID: 0809161-01 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5. 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nic)cel 

Potassiimi 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Concentration 

1280 

8.8 

22.2 

6.0 

0.23 

0.62 

9700 

12.9 

0.88 

14.3 

20700 

311 

633 

56.3 

3.1 
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1.2 

1.2 

1720 

3.1 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53A1 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB53A0 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 72.7 

Lab Sample ID: 0809161-02 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) 

§ 

rag/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 
7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

•Vanadium 

.Zinc 

Concentration 

757 

14.0 

10.2 

.5.7 

0.064 

, 0.69 

G ^ ' - ^ 
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0.38 

13.7 

7720 

394 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE.NO. 

MB53A2 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB53A0 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 77.0 

Lab Sample ID: 0809161-03 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4' 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1670 

4.6 

5.1 

7.2 

0.026 

0.65 

394 

8.4 

1.1 

15.7 

7770 

200 

817 

27.4 

2.7 
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0.70 

1.3 
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y ^ 

USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA.SAMPLE NO. 

MB53A3 

Lab Name.: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No.: 1630.0 SDG No. : MB53A0 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 86.5 

Lab Sample ID: 0809161-04 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

i ^ 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1770 

32.9 

48.2 

5.9 

0.27 

0.015 

7560 

14.6 

4.0 

46.7 

26200 

530 

679 

66.3 

14.5 

222 

' 1.3 

0.30 

1230 

2.9 

27.0 

30.2 

65.7 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53A4 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

SOIL 

Contract: EPW06055 

NRAS No. : 1630.0 SDG No.: MB53A0 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 68.8 

Lab Sample ID: 0809161-05 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

718 

9.6 

10.4 

5.9 

0.062 

0.73 

ior? ^*8. 
4.3 

0.34 

12.7 

7530 

280 

514 

32.8 

1.4 

255 

0.64 

1.5 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53A5 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB53A0 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 69.8 

Lab Sample ID: 0809161-06 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): 

# 

mg^K^ 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 
7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

'Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Seleniiom 

Silver 

Sodium 

Thallium 

Tin 

•Vanadium 

Zinc 

Concentration 

14 40 

8.6 

10.4 

5.7 

0.44 

0.011 

1690 

10.1 

0.67 

18.8 

12300 

318. 

719 

26.5 

2.1 

321 

0.61 

1.4 

3090 

3.6 

16.6 

24.6 
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USEPA - CLP 

f 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53A6 

Lab Name:- Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB53A0 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 84.7 

Lab Sample ID: 0809161-07 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7 439-95--4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

• 2810 

31.3 

55.7 

23,̂  « ^ 
0.87 

0.1,8 

5600 

32.6 

2.0 

2 6'. 3 

68300 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53A7 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

C o n t r a c t : EPW06055 

NRAS No . : 1630 .0 SDG No.: MB53A0 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 68.9 

Lab Sample ID: 0809161-08 

Date Received: 09/12/2008 

Concentration Units (ug/L "or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4' 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1060 

6.6 

10.i2 

21'0 5^ 
0.099 

, 0.73 

17a- -^^ 
6.5 

0.50 

17.2 

8710 

307 

636 

26.0 

1.8 
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0.70 

0.13 

2950 

3.6 

20.8 

12.1 

32.9 
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r. 

USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53A8 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB53A0 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 68.6 

Lab Sample ID: 0809161-09 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) : ti2^K2_ 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 • 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4-

7440-23-5 

7-440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium' 

Beryllium 

Cadmium 

Calcium 

Chromi-um 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1220 

6.7 

6.3 

2.1-1 -̂ T± 
. 0.090 

0.73 

-jfyCf A8^ 
5.6 

0.64 

29.2 

7220 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53L8 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No.: 1630.0 SDG No.: MB53A0 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 79.0 

Lab Sample ID: 0809161-10 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum. 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadi\jm 

Zinc 

Concentration 

568 

14.1 

12.6 

25.3 5^ 
. 0.074 

0.63 

633 ^^ 
4.5 

0.42 

22.3 

7270 

463 

312 

38.3 

1.9 
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0.60 
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1550 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53L9 , 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Contract: BPW06055 

NRAS No.: 1630.0 SDG No. : MB53A0 

Matrix: (Soil/Water) SOIL 

Level: (low/med). LOW 

% Solids 71.7 

Lab Sample ID:. 0809161-11 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1220 

8.9 

10.4 

7 1 - ^ *re: 
0.12 

0.092 

1840 

6.1 

0.62 

24.6 

8140 

422 
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27.6 

2.5 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53M0 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No.: MB53A0 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 76.4 

Lab Sample ID: 0809161-12 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1020 

7.1 

7.4 

ag'Z "&"i-
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5.4 

0.64 
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2 
RECEIVED 

Bonner Analytical Testing Company SEP262OO8̂  

>s«fer^ 
2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax: (601)268-7084 

SDG NARRATIVE: 

SDG Number : MB53A0 
Case Number: 37836 
Contract Number : EPWQ6055 

Sample Receipt: 
On September 12,2008, we received 12 soil samples under FedEx master airbill number 8541 0029 6912. 
Custody seals were present and intact. Cooler temp was determined to be 6.5°C. Samples were received in 

good condition except for the following discrepancies: 

1. No sample tags were received in this shipment. Please advise. 
Resolution 1: In accordance with previous direction irom Region 2, the laboratory will note the issue in the 
SDG Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. 
The Resolution will be applied to all samples received for this Case. 

Metals 
The analytical run began 9/19/2008 @ 2334 hrs. The matrix spike failed for Sb, As and Se; a 
post spike was analyzed at twice the indigenous level for As and at twice the CRQL for Sb and 
Se. 

CSF 
No Discrepancies 

Sample Equation: 

Date & Time 

Metals: ^J^^'~^ 
(Analyte ./% ) 

_ _ ^ _ _ _ _ _ EPA Sample # / ^ u S j S / j U 

Ug/L (0.100 L) 100% 1000 g Img 

(LOOg) bt% 1kg 1000 ̂ g % 

Authorized b 
Daniel Antrim 
Document Control Officer 

© 



SAMPLE DELIVERY GROUP (SDG) 

COVER SHEET 

11 
RECEIVED 

SEP 2 6 2008 
HAZ. WASTE SUPPORT SEC 

SDG Number: MB53A0 

i ICP-AES Analysis • ICP-MS Analysis 

Laboratory Name: Jonner A n a l y t i c a l Test inc Labora tory Code: CONNER 

Contract No.: 

Analysis Price: 

EPW06055 

$ 852.00 
Case No.: 

SDG Turnaround: 

Modified Analysis (if applicable): 

Modification Reference No.: 

37836 

TL 

EPA Sample 

1) MB53A0 

2) MB53A1 

3) MB53A2 

4) MB53A3 

5) MB53A4 

6) MB53A5 

Kbnbers in SDG (Listed 

7) MB53A6 

8) MB53A7 

9) MB53A8 

10) MB53L8 

11) MB53L9 

12) MBS3MO 

in Numerical Order) 

ID 

14) 

15) 
/ 

16) / 

17) / 

18) ^ 

19) ^ ^ - ^ ' 

^sf 

21) 

22) 

23) 

A^/^. 
2 4 ) ^-}>-T>'=5 

MB53A0 

First Sample in SDG 

09/12/2008 

First Sample Receipt Date 

MB53M0 

Last Sample in SDG 

09/12/2008 

Last Sample Receipt Date 

Note: There are a maximum of 20 samples (excluding PE Sample) in SDG. Attach TRs 
to this form in alphanvimeric order (the order listed above on this form). 

j ^ l J- ^^/, 7 ~o t 
Signature Date 

(S> 
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Bethany Whitehead 

From: Von Moll, Kristin [kvonmoll@fedcsc.com] 

Sent: Monday, September 15, 2008 8:02 AM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER | Issue Non-sampler issues | FINAL 

Beth, 

***Summary Start*** 
-Non-sampler issues-
Issue 1: No sample tags were included in this shipment 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, 

Kristin Von Moll 
Environmental Coordinator 
l<vonmoll@fedcsc.com 
CSC 
1-703-818-4235 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us by e-mail of the mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit virritten 
agreement or government initiative expressly permitting the use of e-mail for such purpose. 

From: Bethany Whitehead [mailto;bwhitehead@batco.com] 
Sent: Saturday, September 13, 2008 2:23 AM 
To: Von Moll, Kristin 
Cc: Chris Bonner 
Subject: Region 2 | Case 37836 | Sample Receipt 

Kristin: 

On September 12, 2008, we received 7 water samples and 70 soil samples in 5 coolers under FedEx master 
airbill number 8541 0029 6912. Custody seals were present and intact. Cooler temps were determined to be 4.5° 
C, 5°C, 5.5°C, 6°C, and 6.5°C. Samples were received In good condition except for the following discrepancies: 

1. No sample tags were received in this shipment Please advise. 

Thanks, 

Beth Whitehead 
Bonner Analytical 

Ob 
9/16/2008 

mailto:kvonmoll@fedcsc.com
mailto:vonmoll@fedcsc.com
mailto:bwhitehead@batco.com
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52W5 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No.: 1630.0 SDG No. : MB52W6 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 94.5 

Lab Sample ID: 0809158-01 
\ 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium . 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese -

Nickel 

Potassium • 

Selenium 

Silver 

Sodi\am 

Thallium . 

Tin 

Vanadium 

Zinc 

Concentration 

3260 

54.4 

28.1 
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USEPA CLP 

lA-IN 
INORGANIC™ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52W6 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB52W6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 93.3 

Lab Sample ID: 0809158-02 

Date Received: 09/12/2008 

Concent ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mg/kg dry weight): 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium " 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2040 

41.5 

29.9 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52W8 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB52W6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 95.6 

Lab Sample ID: 0809158-03 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7 43 9-96-5 
7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-52-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmixim 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 
Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2350 

152 

72.8 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52W9 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB52W6 

Matrix: (Soil/Water) SOIL 

Level: (low/msid) LOW 

% Solids 94.3 

Lab Sample ID: 0809158-04 

Date Received; 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1860 

100 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52X1 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No. : 1630.0 SDG No.: MB52W6 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 87.0 

Lab Sample ID: 0809158-05 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium • 

Calcium 

Chromium' 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

943 

37.9 

7.4 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52X4 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No.. : MB52W6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 98.1 

Lab Sample ID: 0809158-06 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02^0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Bariura 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

271 
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USEPA CLP 

zi. 
lA-IN 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

MB52X5 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB52W6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 95.3 

Lab Sample ID: 0809158-07 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

^ m 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

327 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52X7 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG. No.: MB52W6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 97.6 

Lab Sample ID: 0809158-08 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

•Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

690 
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USEPA - CLP 

^ 
lA-IN 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

MB52Y0 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Matrix: (Soil/Water) SOIL 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB52W6 

Lab Sample ID: 0809158-09 

Level: (low/med) LOW Date Received: 09/12/2008 

% Solids 97.2 

Concentrat ion Units (ug/L or mg/kg dry we igh t ) : 

i 

mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 . 

7440-50-8 

7439-89-6 

7439-92-1 
7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium . 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 
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7.1 
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Z-^ 

USEPA CLP 

, lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5307 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER -Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB52W6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 95.0 

Lab Sample ID: 0809158-10 

Date Received: 09/12/2008 

Concentration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mg/kg dry weight) : 

Analyte 

Alumi.num 

Antimony• 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium'' 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1270 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5309 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No. : MB52,W6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 94.9 

Lab Sample ID: 0809158-11 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-35-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

•Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron • 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1150 

15.4 

14.5 

39.4 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

"MB5310 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No.: 1630.0 SDG No.: MB52W6 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 96.1 

Lab Sample ID: 0809158-12 

Date Received: 09/12/2008 

Concent ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 
7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mc 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt, 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

f/kg dry wei ght) : 

Concentration 

1060 

8.1 

10.4 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5311 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

C o n t r a c t : EPW06055 

NRAS No. : 1630 .0 SDG No. : MB52W6 

M a t r i x : ( S o i l / W a t e r ) SOIL 

Leve l : (low/med) LOW 

% S o l i d s 4 4 . 3 

Lab Sample ID: 0809158-13 

Date R e c e i v e d : 0 9 / 1 2 / 2 0 0 8 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/kg d r y w e i g h t ) : 

(2^ 

mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

74 4 0-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

.Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium. 

Zinc 

Concentration 

3190 

13.0 

37.5 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5312 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB52W6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 7(5.6 

Lab Sample ID: 0809158-14 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) : mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

74.40-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calci'om 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2470 

8.5 

13.8 

47.3 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5313 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB52W6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 78.4 

Lab Sample ID: 0809158-15 

Date Received: 0,9/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

Cm 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 
7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 
7439-95-4 

7439-96-5 
7440-02-0 
7440-09-7 

7782-49,-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-5 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 
Iron 

Lead 

Magnesium 

Manganese 

Nickel 
Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin. 

Vanadium 

Zinc 

Concentration 

748 

3.6 

4.5 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5314 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB52W6 

Matrix: (Soil/Water) SOIL Lab Sample ID: 0809158-16 

Level: (low/med) LOW Date Received: 09/12/2008 

75.7 i Solids 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/kg d r y w e i g h t ) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3, 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1310 

7.7 

10.3 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5315 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. : 37836 

Contract: EPW06055 

NRASNo.: 1630.0 SDG No. : MB52W6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 96.1 

Lab Sample ID: 0809158-17 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) _m2ZK£. 
CAS NO.. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-73 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7'440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium• 

Zinc 

Concentration 

820 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5316 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 NRAS No 
/ 

Contract: EPW06055 

.: 1630.0 SDG No.: MB52W6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

Lab Sample ID: 0809158-18 

Date Received: 09/12/2008 

% Solids 84.4 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt . 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadiiom 

Zinc 

Concentration 

1650 

14.4 

35.4 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5317 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB52W6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 82.0 

Lab Sample ID: 0809158-19 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): ng/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 • 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2070 

5.1 

11.3 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5318 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.; MB52W6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

%• Solids 96.3 

Lab Sample ID: 0809158-20 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 , 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

577 

3.9 
4.7 
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Bonner Analytical Testing Company RECEIVED 

^ f ^ r ' ^ 
2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax; (601)268-7084 

S D G N A R R A T I V E ; 

i.;Cp / h 

HAZ. WASTE SUPPORT SEC 

SDG Number; MB52W6 
Case Number; 37836 
Contract Number; EPW06055 

Sample Receipt: 
On September 12,2008, we received 20 soil samples in 3 coolers under FedEx master airbill nimiber 8541 
0029 6912. Custody seals were present and intact. Cooler temps were determined to be 4.5 °C, 5.5°C and 
6°C. Samples were received in good condition except for the following discrepancies: 

1. No sample tags were received in this shipment. Please advise. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the 
SDG Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. 
The Resolution will be applied to all samples received for this Case. 

Metals 
The analytical run began 9/18/2008 @ 2058 hrs. The matrix spike failed for As, Se, Mn and V; a post 
spike was analyzed at twice the CRQL for Se and at twice the indigenous level for As, Mn and V. 

CSF 
No. Discrepancies 

Sample Equation: 

L a b I D _ M Q i l ^ l O ( EPA sample # J ^ 1 B £ £ V K 5 

Date & T i m e _ i / L ^ ^ t o ^ g g ^ ^ ( 5 

"7'"'B^ Ug/L Metals: 
(Analytej 

(0.100 L) 

(1.00 g) 

100 % 1000 g 

n s % ' .kg 
1 mg 

1000 ^g -?A 4 ^ 

^ 

Authorized b' 
Daniel Antrim 
Document Control Officer 
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SAMPLE DELIVERY GROUP (SDG) 
COVER SHEET 

RECEIVED 
SEP 2 8 20080 

HAZ. WASTE SUPPORT s e a 

SDG Number: MB52W6 

ICP-AES Analysis D ICP-MS Analysis 

Laboratory Name: ionner A n a l y t i c a l Test inc LeJsoratoiry Code:' BONNER 

Contract No . : 
Analys is P r i c e : 

EPW06055 

$ 1,420.00 

Case No. : ^Afd^^ 
SDG Turnaround: /^ 

Modified Analysis (if applicable): 

Modification Reference No.: 

EPA Sample 

1) MB52W5 

2) MB52W6 

3) MB52W8 

4) MB52W9 

5) MB52X1 

6) MBS2X4 

Mtaibers in SDG (Listed in Numerical Qrder) 

7) MB52X5 

8) MB52X7 

9) MB52Y0 

10) MB5307 

11) MB5309 

12) MB5310 

13) MB5311 

14) MB5312 

15) MB5313 

16) MB5314 

17) MB5315 

18) MB5316 

19) MB5317 

20) MB5318 

Tsrr ^ 

22) / 

" / 

.U 4^r^ 

MB52W5 

First Sample in SDG 

09/12/2008 

First Sanqple Receipt Date 

MB5318 

Last Sample in SDG 

09/12/2008 

Last Senile Receipt Date 

Note: There are a maximum of 20 samples (excluding PE Sample) in SDG. Attach TRs 
to this form in alphaniimeric order (the order listed above on this form) . 

7d^ Cy--\'>-0% 
Signa ture Date 

<S> 



Pagel ot 1 • 

T o o 

# 

Bethany Whitehead 

From: Von Moll, Kristin [kvonmoll@fedcsc.com] 

Sent: Monday, September 15, 2008 8:02 AM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER | Issue Non-sampler issues | FINAL 

Beth, * 

***Summary Start*** 
-Non-sampler issues- ^ . • 
Issue 1: No sample tags were included in this shipment. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, ^ , 

Kri.stin Von Moll 
Environmental Coordinator 
kvonmollQfedcsc.com , 
CSC • '" 
1-703-818-4235 ' 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us by e-nnail of the mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind GSC to any order or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting the use of e-mail for such purpose, 

From: Bethany Whitehead [mailto:bwhitehead@batco.com] 
Sent: Saturday, September 13, 2008 2:23 AM 
To: Von Moll, Kristin 
Cc: Chris Bonner 
Subject: Region 2 | Case 37836 | Sample Receipt 

Kristin: 

On September 12, 2008, we received 7 water samples and 70 soil samples in 5 coolers undei- FedEx master 
airbill number 8541 0029 6912. Custody seals were present and intact. Cooler temps were determined to be 4.5° 
C, 5°C, 5.5°C, 6°C, and 6.5°C. Samples were received in good condition except for the following discrepancies: 

1. No sample tags were received in this shipment: Please advise. 

Thanks, - ' ' 

Beth Whitehead 
Bonner Analytical 

& > 

memos 

mailto:kvonmoll@fedcsc.com
mailto:bwhitehead@batco.com


USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Y7 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 90.0 

Lab Sample ID: 0809160-01 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/lcg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Altaminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmitam 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Soditam 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2190 

74.2 

90.7 

28.1 

O ' S b 9^^ 
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USEPA - CLP 

i 
lA-IN 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

MB52Y8 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 90.4 

Lab Sample ID: 0809160-02 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium' 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2720 

445 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS' DATA SHEET 

EPA SAMPLE NO. 

MB52Y9 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 88.1 • 

Lab Sample ID: 0809160-03 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) fig/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

4120 

832 

602 

284 

0.66 

1.7 

8520 

28.8 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Z0 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 93.1 

Lab Sample, ID: 0809160-04 

Date Received: 09/12/2008 

• 

ration Units (ug/L or mg/kg dry weight): 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

744O-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesitim 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Conqentration 

1200 

44.5 

43.8 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Z1 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB52Y7 

Matrix: (Soil/Water) SOIL 

Level,: (low/med) LOW 

% Solids 91.3 

Lab Sample ID: 0809160-05 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aliaminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassitim 

Selenium 

Silver 

Sodium 

Thallitim 

Tin 

Vanadium 

Zinc 

Concentration 

2250 

18.3 

20.0 

35.9 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLP NO. 

MB52Z2 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 92.6 

Lab Sample ID: 0809160-06 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

• 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 • 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4, 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1950 

34.3 

29.0 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Z3 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

C o n t r a c t : EPW06055 

NRAS N o . : 1 6 3 0 . 0 SDG No. : MB52Y7 

M a t r i x : ( S o i l / W a t e r ) SOIL 

L e v e l : (low/med) LOW 

% S o l i d s 91.4 

Lab Sample ID: 0809160-07 

Date R e c e i v e d : 0 9 / 1 2 / 2 0 0 8 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/kg d r y w e i g h t ) : ng/Kg 

CAS NO. 

7429-90-5 

7440-36-0 
7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5' 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5' 

7440-62-2 

7440-66-6 

Analyte 

Aluminiim 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1260 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Z4 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No.: MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 91.3 

Lab Sample ID: 0809160-08 

LOW Date Received: 09/12/2008 

Concent 

• 

ration Units (ug/L or mg/kg dr 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

74.40-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Nickel . 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadi'um 

Zinc 

y weight): 

Concentration 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Z5 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No. : 1630.0 SDG No. : MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 71.8 

Lab Sample. ID: 0809160-09 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

677 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Z6 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 

SOIL 

37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB52Y7 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 96.1 

Lab Sample ID: 0809160-10 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3. 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

.7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenixom 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1560 

42.7 

32.8 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Z7 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No.: MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 94.8 

Lab Sample ID: 0809160-11 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg_ 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1410 

16.8 

15.0 

34.1 
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USEPA - CLP 

t 
lA-IN 

INORGANIC ANALYSIS 
EPA SAMPLE NO. 

DATA SHEET 
MB52Z8 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 92.1 

Lab Sample ID: 0809160-12 

LOW Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) 

Cm 

" 'q / ^q 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmiiam 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1610 
1.7 

3.3 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Z9 • 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 97.5 

Lab Sample ID: 0809160-13 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmiiom 

Calcium 

Chromium 

Cobalt 

Copper 

Iron '• 

Lead 
Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

505 

7.3 

8.0 
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Texture: MEDIUM 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5300 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No.: MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 96.8 

Lab Sample ID: 0809160-14 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) : 

# 

mg/Kg. 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin ' 

Vanadium 

Zinc 

Concentration 

" 1960 

45.2 

41.8 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5301 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 95.6 

Lab Sample ID: 0809160-15 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2, 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1210 

5.4 

8.6 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5302 

Lab Name: .Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

SOIL 

Contract: EPW06055 

NRAS No.: 1630.0 .SDG No.: MB52Y7 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 95.8 

Lab Sample ID: 0809160-16 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight): 

i2m 

"g/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 , 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodiiim 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

985 

2.7 

4.6 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5303 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

SOIL 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB52Y7 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 97.0 

Lab Sample ID: 0809160-17 

Date Received: 09/12/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5. 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

626 

38.3 

30.4 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5304 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

Lab Sample ID: 0809160-18 

Date Received: 09/12/2008 

% Solids 97.8 

Concentration Units (ug/L or mg/kg dry weight) :. mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

744O-5O78 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

679 

23.4 

19.6 
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î j } .iOfL 

2.6 

18.8 

6.6 

22.4 

c 

r 
• 6 -

- 3 -

• & -

3 

. -er-

J 

J 

u 
- 3 -

U 

Q 

X X 
/ 

) 7 -
U 
il 

. ^ • 

U 

T ^ 
y 

LJ 

- J ^ 
I 

• M 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 
P 

Color Before: BROWN 

Color After: YELLOW 

Coinments: 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 

MEDIUM 

FORM IA-IN ILM05.4 

(2) 



USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5305 

Lab Name: Bonner Analytical Testing 

Lab Code': BONNER Case No.: 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG NO. : MB52Y7 

M a t r i x : ( S o i l / W a t e r ) SOIL 

L e v e l : (low/med) LOW 

% S o l i d s 94 .8 

Lab Sample ID: 0809160-19 

Date R e c e i v e d : 0 9 / 1 2 / 2 0 0 8 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/kg d r y w e i g h t ) : mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440^22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1140 

0.77 

3.6 

i?-M 3 ^ 
5.5^ Q'. 07» 

0.53 

954 

4.5 

C^3 ^ 
2.8 

4370 

63.6 

503 

26.2 

l^ ' 'X - ^ ^ 
416 

3.7 

1.1 

^ X ?-l•>' 
2.6 

IO'<^ ^ 
5.7 

8.9 

C 

X 
• 3 ^ 

• J— 
U 

- ^ 

3 

yr 
3 

u 
u • 

• 3 -

U 

-.*-' 

Q 

-rr^ y 
U X u 

/ 

u 

.T> 

*̂  

I 

npx 
n 

\J 

M 

P 

P 

P 

P 

P 

P 

• P 

P 

P 

,P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

Color B e f o r e : BROWN 

Color A f t e r : YELLOW 

Comments: 

C l a r i t y B e f o r e : 

C l a r i t y A f t e r : 

T e x t u r e : MEDIUM 

A r t i f a c t s : 

FORM, I A-IN ILM05.4 



USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5306 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB52Y7 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 95.5 

Lab Sample ID: 0809160-20 

Date Received: 09/12/2008 

Concent ration Unit 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

744,0-31-5 

7440-62-2 

7440-66-6 

s (ug/L or mg/kg dry weight): 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1250 

2.3 
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RECEIVED 

SEP 2 S 2008 
7AZ. WASTE SUPPORT SEC. 

Bonner Analytical Testing Company 

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone; (601)264-2854 Fax: (601)268-7084 

SDG NARRATIVE; 

SDG Number; MB52Y7 
Case Number : 37836 
Contract Number; EPW06055 

Sample Receipt: 
On September 12, 2008, we received 20 soil samples under FedEx master airbill number 8541 0029 6912. 
Custody seals were present and intact. Cooler temp was determined to be 5.5°C. Samples were received in 

good condition except for the following discrepancies: 

1. No sample tags were received in this shipment. Please advise. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the, 
SDG Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. 
The Resolution will be applied to all samples received for this Case. 

Metals 
The analytical run began 9/23/2008 (g 1138 hrs. The matrix spike failed for Sb and Ag; a post spike was 
analyzed at twice the CRQL for Sb and Ag. MB52Y8 and ¥9 were over the range for Fe and Pb; the 
samples were reanalyzed at appropriate dilutions. 

CSF 
No Discrepancies 

Sample Equation: 

Lab ID O K ) ' ] ] I , 0 2 ) \ EPA sample « J 1 5 5 5 1 ^ 

Date & Time 

Metals: ' / ( ^ '^ | ig/L (0.100 L) 100% 1000 g Img ^ h Ct X \ 
(AnalyteAp * * r > n * * T ^ J - ^ l l U m 

(1.00 g) n U % 1kg 1000 Hg " 

1̂  5 

Authorized byO 
Daniel Antrim 
Document Control Officer 

(g) 



l £ 

SMSPLE DELIVERY GROUP (SDG) 
COVER SHEET 

RECEIVED 
. SEP 2 S 2008 

H/Si2. WASTE SUPPORT SEC. 

K 
SDG Number: MB52Y7 

ICP-AES Analysis • ICP-MS Analysis 

Laboratory Name: Bonner Analytical Testinc Laboratory Code: BONNER 

Contract No.: 

Analysis Price: 

EPW06055 

$ 1,420.00 
Case No.: 

SDG Turnaround: 

Modified Analysis (if applicable): 

Modification Reference No.: 

EPA Sample 

1) MB52Y7 

2) MB52Y8 

3) MB52Y9 

4) MB52Z0 

5) MB52Z1 ' 

6) MB52Z2 

Nmbers in SDG (Iiisted in Numerical Order) 

7) MB52Z3 

8) MB52Z4 

9) MB52Z5 

10) MB52Z6 

11) MB52Z7 

12) MB52Z8 

13) MB52Z9 

14) MB53 00 

15) MB5301 

16) MB5302 

17) MB5303 

18) MB5304 

19) MB5305 

20) MB5306 

211 > 

" . / 

23) y ^ 

24^^^--^- ' ^ t i ' S 

MB52Y7 

First San^le in SDG 

09/12/2008 

First Sanvle Receipt Date 

MB53 06 

Last Sample in SDG 

09/12/2008 

Last San^le Receipt Date 

Note: There are a maximum of 20 samples (excluding PE Sample) in SDG. Attach TRs 
to this form in alphanumeric order (the order listed above on this form). 

% ^-i>^£)"^ 

signature Date 



°'° " 138 

Bethany Whitehead 

From: Von Moll, Kristin [kvonmoll@fedcsc.com] 

Sent: Monday, September 15, 2008 8:02 AM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER | Issue Non-sampler issues | FINAL 

Beth, 

***Summary Start*** 
-Non-sampler issues-
Issue 1: No sample tags were included in this shipment. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, 

Kri.stin Von Moll 
Environmental Coordinator 
kvonmoll@fedcsc.com 
CSC 
1-703-818-4235 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us by e-mail of the mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting the use of e-mail for such purpose. 

From: Bethany Whitehead [mailto:bwhitehead@batco.com] 
Sent: Saturday, September 13, 2008 2:23 AM 
To: Von Moil, Kristin 
Cc: Chris Bonner 
Subject: Region 2 | Case 37836 | Sample Receipt 

Kristin: 

On September 12, 2008, we received 7 water samples and 70 soil samples in 5 coolers under FedEx master 
airbill number 8541 0029 6912. Custody seals were present and intact. Cooler temps were determined to be 4.5° 
C, 5°C, 5.5°C, 6°C, and 6.5°C. Samples were received in good condition except for the following discrepancies: 

1. No sample tags were received in this shipment. Please advise. 

Thanks, 

Beth Whitehead 
Bonner Analytical 

,65. 

9/16/2008 

mailto:kvonmoll@fedcsc.com
mailto:kvonmoll@fedcsc.com
mailto:bwhitehead@batco.com


standard. Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

Inorganic Data Review Nar ra t ive 

C a s e * 37836 

SDG# MB53A0,MB52W6,MB52Y7 

S a m p l i n g Team: W-SAT 

S i t e : R a r i t a n Bay S l a g 

L a b : B o n n e r A n a l y t i c a l 

Rev iewer : .RAXA SHELLEY 

S o i l : 52 

W a t e r : 0 

O t h e r : 0 -•' 

A.2.1 Data Validation Flags: 
The following flags may have been applied in red by the data validator 
and must be aonsidere'd by the data user. 

J - This flag indicates the result qualified as estimated 

R and Red-Line - A red-line drawn through a sample result indicates un
usable value. The red-lined data are known to contain 
significant errors based on documented information and 
must not be used by the data user. 

U - This data validation qualifier is applied to sample results > MDL 
when associated blank is contaminated 

Fully Usable Data - The results that do not carry "J" or "red-line" are 
fully usable. 

A.2.2 Laboratory Qualifiers: 

The CLP laboratory applies a contractual qualifier on all 
Form I=S and the QC Form when a QC, analysis is outside the control 
limits. These qualifiers are not applied on the Lotus or XLS 
spreadsheets. These qualifiers and their meanings are as follows: 

N: This qualifier indicates the lack of accuracy in the reported 
result, and is applied when matrix spiked sample recovery is outside the 
control limits. 

E: This qualifier indicates the presence of interference, and is 
applied when the ICP serial dilution is outside the control limits. 

*: This qualifier indicates the lack of precision, and is applied 
on Form I=S and Form VI when the Lab Duplicate analysis is outside the 
control limits. 

U: This is a concentration qualifier that laboratory applies to a 
non-detected result which is essentially less than the Method Detection 
Limit (MDL) . A non-detected result of an analyte is indicated by the 
Contract Required Quantitation Limit (CRQL) of that analyte suffixed 
with "U". 

J: This is also a concentration qualifier that laboratory applies 
to a positive result below the CRQL. 

NOTE: The laboratory qualifiers are crossed out and replaced with the 
appropriate data validation qualifiers (J, R or U) by the data 
validator. 

© 



standard Operating Procedure 
USEPA Region 2 • > 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

A.2.3.1 Data Case Daacriptioni 

This case consists of fifty two (52) soil samples collected at the Raritan Bay 
Slag site on 9/11/08 for TAL b̂ etals and Tin analysis according to the USEPA CLP 
SOW No. ILM05.4. Matrix spike, laboratory duplicate and serial dilution analyses 
were performed on samples MB53A5, MB52W5 and MB5305. Samples MB52Y0, MB5307 and 
MB52Z4 were collected as field duplicates of samples MB52X7, MB5306 and MB52Z3, 
respectively. 

As per EPA Technical Direction Form (TDF) only the following criteria were 
reviewed by the data validator: Holding Time, CRQL Standard, Matrix Spike, ICS, 
Laboratory Duplicate, ICP Serial Dilution, and Percent Solids. The qualifiers 
applied on Form Is and CADRE EXCEL spreadsheets are based on ESAT data review of 
the above mentioned criteria and the attached CADRE Reports. 

A. 2.3.2 CSF Audit: No problems. 

A. 2.3.3 Technical Review: 

SDG MB53A0 

ICB/CCB 

The calibration blank values were >MDL but <CRQL for Ba and Ca (Only analytes 
that required qualifications were mentioned). The following associated positive 
results '<CRQL were raised to the CRQL and qualified "U". 

"U" -> Ba -> MB53A6, MB53A7, MB53A8, MB53L8, MB53L9, MB53M0 

Ca ->MB53A1, MB53A4, MB53A7, MB53A8, MB53L8, MB53M0 

PREPARATION BLANK 

The Preparation blank values were >MDL but <CRQL for Ca and Sn (Only analytes 
that required qualifications were mentioned.) The following Sn positive results 
<CRQL were raised to the CRQL and qualified "U". The Ca results were previously 
qualified due to ICB/CCB criteria; no action was taken. 

"U" -> Sn -> MB53A0, MB53A2, MB53A4, MB53A8 

FIELD BLANK 

The Fe (1190 ug/1) and Mn (24.3 ug/1)in field blank MB53L4 results were greater 
than CRQL indicating sample contamination due to poor decontamination procedures. 
The following Mn positive results whose raw values in ug/L in the instrument 
printout between field blank value and lOx field blank value were considered 
estimated and qualified "J". Field blank belongs to SDG MB53H0. 

"J" -> Mn ->MB53A1, MB53A2, MB53A4, MB53A5, MB53A7, MB53A8, MB53L9, MB53M0 

.G3> 
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MATRIX SPIKE 

The matrix spike recovery was outside the control limits of 75 - 125% (between 
10-74) when sample concentration was less than 4 X spike concentration for Al (%R 
= 30), Sb (%R = 62), As (%R = 67,) Se (%R = 74). The following detected and non-
detected Al, Sb,- As and Se results have been considered estimated and qualified 

I'J" -> Al, Sb, As, Se -> MB53A0, MB53A1, MB53A2, MB53A3, MB53A4, MB53A5, 
MB53A6, MB53A7, MB53A8, MB53L8, MB53L9, MB53M0 

LAB DUPLICATE 

The RPD between, sample and duplicate results was > 35% but less than 120% for Fe 
when both sample and duplicate results were ̂  5x CRQL. The"associated Fe results 
> CRQL have been considered estimated and- flagged "J". 
The absolute difference between sample and duplicate results was > + 2x CRQL for 
Cr when the sample and/or duplicate results were <5 X CRQL. The associated Cr 
results > MDL but < 5x CRQL have been considered estimated and qualified "J". 
The absolute difference between sample arid duplicate results was > + 4x CRQL for 
Ca when the sample and/or duplicate results were <5 X CRQL. The associated Ca 
results > MDL but < 5x CRQL have been rejected and qualified "R". 

"J" -> Fe -> MB53A0, MB53A1, MB53A2, MB53A3, MB53A4, MB53A5, MB53A6, MB53A7, 
MB53A8, MB53L8, MB53L9, MB53M0 

Cr -> MB53A1, MB53A4, MB53A7, MB53A8, MB53L8, MB53L9, MB53M0 

"R" -> Ca -> MB53A1, MB53A2, MB53A4, MB53A5, MB53A7, MB53A8, MB53L8, MB53L9, 
MB53M0 

LABORATORY CONROL SAMPLE 

The LCS Found values for Ba and Cu were less than the lower control limits. The 
associated Ba and Cu results have been considered estimated and flagged "J". 

"J" -> Ba, Cu -> MB53A0, MB53A1, MB53A2, MB53A3, MB53A4, MB53A5, MB53A6, 
MB53A7, MB53A8, MB53L&, MB53L9, MB53M0 

ICP SERIAL DILUTION 

The ICP serial dilution analysis yielded percent differences greater than 10 but 
less than 100 for, Ba and Be when the initial concentration was equal to or 
greater than 50 X MDL. The associated Ba and Be results > MDL have been 
considered estimated and flagged "J". 

"J" -> Ba*, Be -> MB53A0, MB53A1, MB53A2, MB53A3, MB53A4, MB53A5, MB53A6, 
MB53A7, MB53A8, MB53L8, MB53L9, MB53M0 

* already qualified 

. . . r^- j f .L ' ' .^-^-;.-?..-»?jto'»..J.>«'-«>*>^-' 
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SDG MB52W6 

ICB/CCB 

The calibration blank values were >MDL but <CRQL for Sb, Ba, Be, Cd, Ca,- Co, Mg, 
Ni, Se, Ag, Na and V (Only analytes that required qualifications were mentioned.) 
The following associated positive results <CRQL were raised to the CRQL and 
qualified "U". 

"U" -> Sb •r>MB52X4, MB52X5, MBS2X7, MB5307 

Ba -> MB52W5, MB52W6, MB52W9, MB52X1, MB52X4, MB52X5, MBS2X7, MB52yO, 
MB5307, MB5310, MB5311, MB5313, MB5314, MB5316, MB5317, MB5318 

Be, Cd -> MB52W5, MB52W6, MB52W8, MB52W9, MBS2X1, MB52X4, MB52X5, MB52X7, 
MB52Y0, MB5307, MB5309, MB5310, MB5311, MB5312, MB5313, MB5314, 
MB5315, MB5316, MB5317, MB5318 

Ca -> MB52W6, MB52X4, MB52X5, MB52X7, MB52Y0, MB5318 

Co -> MB52W5, MB52W6, MB52W8, MB52W9, MB52X1, MB52X4, MB52X5, MB52X7, 
MB52Y0, MB5307, MB5309, MBS310, MB5311, MB5312, MB5313, MB5314, 
MB5315, MB5316, MB5317, MB5318 

Mg -> MB52W6, MB52W9, MB52X1, MB52X4, MB52X5, MBS2X7, MB52yO, MB5309, 
MB5310, MB5313, MB5314, MBS315, MB5318 

(̂ 
Ni. -> MB52X1, MBS2X4, MB52X5, MB52X7, MB52Y0, MB5307, MB5309, MB5310, 

MB5312, MB5313, MB5314, MB5315, MB5316, MB5317, MB5318 

Se -> MB52W5, MB52W6, MB52W8, MB52W9, MB52X1, MB52X7, MBS2Y0, MBS307, 
MB5309 

Ag -> MB52W5, MB52W6, MB52W8, MB5309, MB5310, MB5311, MB5312, MB5314, 
MBS315, MB5316, MB5317, MBS318 

Na -> MB52W6, MB52W8, MB52W9, MB52X4, MB52X5, MBS2X7, MB52Y0, MB5307, 
MB5309, MB5310, MB5315, MB5316, MB5318 

Sn ->MB52X5, MB52X7, MBS2yO, MBS307, MB5311, MB5313, MB5314, MB5316, 
MB5317, MB5318 

V -> MB52X4 

PREPARATION BLANK 

The P r e p a r a t i o n ^ b lank v a l u e s were >MDL but <CRQL f o r Sn (Only a n a l y t e s t ha t 
r equ i r ed q u a l i f i c a t i o n s were ment ioned) . The Sn r e s u l t s were p rev ious ly qua l i f i ed 
due t o ICB/CCB c r i t e r i a ; no a c t i o n was t a k e n . 

FIELD BLANK 

The Fe (1190 ug/1) and Mn (24.3 ug/1)in field blank MB53L4 results were'greater 
than CRQL indicating, sample contamination due to poor decontamination procedures. 
The following Mn positive results, whose raw values in ug/L in the instrument 
printout between field,blank value and lOx field blank value were considered 
estimated and qualified "J". Field blank belongs to SDG MB53H0. 

"J" -> Mn -> MB5315, MB5316 

(E) 
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MATRIX SPIKE . 

The matrix spike recovery was outside the control limits of 75 - 125% (between 
10-74) ,when sample concentration was less than 4 X spike concentration for Se (%R 
= 72) and V (%R = 59) and between 126-200% for Mn(%R = 132) and greater than 200% 
Sb (%R = 466) and As '(%R = 439). The following detected and non-detected Se and V 
results have been considered estimated and qualified "J". The associated Mn 
results >̂  MDL have been considered estimated and qualified "J". The associated Sb 
and As results > MDL have been rejected and qualified "R". 

"J" -> Se, lyfti, V -> MB52W5, MB52W6, MB52W8, MB52W9, MB52X1, MB52X4, MB52X5, 
MB52X7, MB52Y0, MB5307, MB5309, MB5310, MB5311, .MB5312, 
MB5313, MB5314, MB531S, MB5316, MB5317, MBS318 

"R" -> Sb, As -> MB52W5, MB52W6, MB52W8, MB52W9, MB52X1, MB52X4, MB52X5, 
MB52X7, MB52Y0, MB5307, MB5309, MB5310, MB5311, MB5312, 
MB5313, MB5314, MB5315, MB5316, MB5317, MB5318 

LAB DUPLICATE 

The RPD between sample and duplicate results was > 35% but less than 120% for Al, 
Cu, Mn and V when both sample and duplicate results were > 5x CRQL. The 
associated Al, Cu, Mn and V results >; CRQL have' been considered estimated and 
flagged "J". 
The absolute difference between sample and duplicate results was > ĵ  2x CRQL for 
Ca and Sn when the sample and/or duplicate results were <5 X CRQL. The associated 
Ca, and Sn results >̂  MDL but < 5x CRQL have been considered estimated and 
qualified ' ' J " . 

"J" -> Al -> MB52W5, MB52W6, MB52W8, MB52W9, MBS 2X1, MB52X4, MB52X5, MB52X7, 
MB52Y0, MB5307, MB5309, MB5310, MB5311, MB5312, MB5313, MB5314, 
MB5315, MB5316, MB5317, MB5318 

Cu, Mn*, V* -> MB52W5, MB52W6, MB52W8, MB52W9, MBS 2 XI, MB52XS, MB52X7, 
MB52Y0, MB5307,'MB5309, MB5310, MBS311, MB5312, MB5313, 
MB,5314, MB5315, MBS316, MB5317, MBS318 

Ca -> MB52W5, MBS2W6, MB52W8, MB52W9, MB52X1, MBS2X4 , MBS2X5, MB52X7 , 
MB52Y0, MB5307, MB5309, MB5310, MB5313, MB5314, MB5315, MB5318 

Sn -> MB52W6, MB52W8, MBS2X1, MB52X4, MB52X5, MBS2X7, MB52Y0, MB5307, 
MB5309, MBS310, MB5311, MB5312, MBS313, MB5314, MB5315, MB5316, 
MB5317, MB5318 , ,-

LABORATORY CONROL SAMPLE ' ' 

The LCS Found value for Ba was l̂ ess than the lower control limits. The associated 
Ba results have been considered estimated and flagged "J". 

"J" -> Ba -> MB52W5, MB52W6, MB52W8, MB52W9, MBS2X1, MB52X4, MB52X5, MB52X7, 
MB52Y0, MB5307, MB5309, MB5310, MBS311, MB5312, MB5313, MB5314, 
MB5315, MB5316, MB5317, MB5318 

.vi*(»-iww<»«'«''-«*«W«»^'»t*'«»'^*'^«^!*»^^ 
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ICP SERIAL DILUTION 

The ICP serial dilution analysis yielded percent differences greater than 10 but 
less than 100 for Al, Sb, As, Ba, Cd, Co, Fe, Pb, Mg, Na;, Sn and Zn when the 
initial concentration was equal to or greater than 50 X MDL. The associated Al, 
Sb, As, Ba, Cd, Co, Fe, Pb, Mg,'Na, Sn and Zn results > MDL have been considered 
estimated and flagged "J". 

"J" -> Sb*, As*, Ba*, Cd, Co, Fe, Pb, Mg, Na, Sn*, Zn -> 
MB52W5, MB52W6, MB52W8, MB52W9, MB52X1, MBS2X4, MB52X5, MB52X7, 
MB52YQ, MB5307, MB5309, MB5310, MB5311, MB5312, MB5313, MB5314, 
MBS315, MB5316, MB5317, MBS318 

FIELD DUPLICATE 

Sample MB52Y0 was collected as field duplicate of sample MB52X7. The RPD between 
sample and duplicate, results was > 35% but less than 120% for Al, Fe and Pb when 
both sample and duplicate results were > 5x CRQL. The associated sample and the 
field duplicate Al, Fe and Pb results >̂  CRQL have been considered estimated and 
flagged "J". The absolute difference between sample and duplicate results was > + 
2x CRQL for As when the sample and/or duplicate results were <5 X CRQL. The 
associated As results > MDL but < 5x CRQL have been consider'ed estimated and 
qualified "J". The absolute difference between sample and duplicate results was > 
+ 4x CRQL for Cr when the sample and/or duplicate results were <5 X CRQL. The 
associated Cr results >̂  MDL but < 5x CRQL have been rejected and qualified "R". 

"J" -> Al*, As*, Fe*, Pb* -> MB52X7, MB52Y0 

"R" -> Cr ->-MB52Y0 

Sample MB5307 was collected as field duplicate of sample MB5306. 
Note: Sample MB5306 is associated with different SDG #,MB52Y7. 
The RPD between sample and duplicate results was > 35% but less than 120% for Cr, 
Fe and Mn when both sample and duplicate results were > 5x CRQL. The associated 
sample and the field duplicate Cr, Fe and Mn results >̂  CRQL have been considered 
estimated and flagged "J". The absolute difference between sample and duplicate' 
results was > + 2x CRQL for Ca when the sample and/or duplicate results were <5 X 
CRQL. The associated Ca results > MDL but <, 5x CRQL have been considered 
estimated and qualified "J". 

"J" -> Cr, Fe*, Mn* -> MB5307 

Ca -> MB5307 

PERCENT SOLIDS OF SEDIMENTS 

The percent solids in sample MB5311 is less than 50%. The detected and non-
detected analyte results have been considered estimated and flagged "J" and "UJ", 
respectively (Note: only the,sample results that were not previously flagged due 
to other QC criteria) . 

\ 
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•* already qualified 

SDG MBS2Y7 

ICB/CCB 

The calibration blank values were >MDL but <CRQL for- Ba, Be, Cd, Ca, Co, Ni and 
Na (Only analytes that required qualifications were mentioned.) The following 
associated positive results <CRQL were raised to the CRQL and qualified "U". 

"U" -> Ba -> MB52Z0, MB52Z3, MB52Z4, MB52Z5, MB52Z6, MB52Z8, MB52Z9, MB5300, 
MB5301, MB5302, MB5303, MB5304, MB5305, MB5306 

Be -> MBS2Y7, MB52Y8, MB52Z0, MB52Z1, MB52Z2, MB52Z3, MB52Z5, MB52Z6, 
MB52Z7, MB52Z9, MB5300, MB5301, MB5302, MB5303, MB5304, MB5305, 
MBS306 , 

Cd -> MB52y7, MB52Z0, MB52Z1, MB52Z2, MB52Z3, MBS2Z4, MB52ZS, MB52Z6, 
MBS2Z7, MB52Z8, MBS2Z9, MB5300, MBS301, MBS302, MBS303, MBS304 

Ca -> MBS2Z0, MB52Z3, MBS2Z4, MB52ZS, MB52Z7,'MBS2Z8, MB52Z9, MB5301, 
MB5303 

Co -> MB52y7, MB52Y9, MB52Z0, MB52Z1, MBS2Z2, MBS2Z3, MBS2Z4, MBS2ZS, 
MB52Z6, MBS2Z7, MB52Z8, MB52Z9, MB5300, MBS301, MBS302, MBS303, 
MBS304, MB5305, MB5306 

Ni -> MB52Z0, MB52Z3, MB52Z4, MB52Z5, MBS2Z8, MB52Z9, MBS301, MBS302, 
MB5304, MB530S, MB5306 

Na -> MB52Y8, MB52Z0, MB52Z1, MBS2Z2, MB52Z3, MB52Z4,,MBS2Z5, MB52Z6, 
MB52Z7, MBS2Z8, MBS2Z9, MBS300, MB5301, MB5302, MB5303, MB5304, 
MB530S, MB5306 

PREPARATION BLANK 

The Preparation blank values were >MDL but <CRQL for Sn (Only analytes that 
required qualifications were mentioned). The following Sn positive results 5CRQL 
were raised to the CRQL and qualified "U". 

"U" -> Sn -> MB52Z3, MB52Z4, MB52Z8, MB52Z9, MB5301, MB5302, MB5305, MB5306 

FIELD BLANK 

The Fe (1190 ug/1) and Mn (24.3 ug/1)in field blank MB53L4'results were greater 
than CRQL indicating sample contamination due to poor decontamination procedures. 
The following Mn positive results whose raw values in ug/L in the instrument 
printout between field blank value and lOx field blank value were considered 
estimated and qualified "J". Field blank belongs to SDG MB53H0. 

"J" -> Mh -> MBS2Z0, MB52Z3, MB52Z4, MB52ZS, MB52Z9 

MATRIX SPIKE 

The matrix spike recovery was outside the control limits of 75 - 125% (between 
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10-74) when sample concentration was less than 4 X spike concentration for Sb (%R 
= 68) and Ag (%R = 72). The following detected and non-detected Sb and Ag results 
have been considered estimated and qualified 'V. 

"J" -> Sb, Ag -> MB52Y7, MB52Y8, MBS2Y9, MB52Z0, MB52Z1, MBS2Z2, MB52Z3, MB52Z4, 
MB52ZS, MB52Z6, MB52Z7, MBS2Z8, MB52Z9, MBS3Q0, MB5301, MBS3G2, 
MB5303, MB5304, MBS305, MB5306 

LAB DUPLICATE 
i 

The RPD between sample and duplicate results was > 35% but less than 120% for Pb 
when both sample and duplicate results were >̂  5x CRQL. The associated Pb results 
> CRQL have been considered estimated and flagged "J". 

"J" -> Pb -> MBS2Y7, MB52Y8, MB52Y9, MB52Z0, MBS2Z1, MB52Z2, MB52Z3, MB52Z4, 
MB52Z5, MB52Z6, MB52Z7, MB52Z8, MB52Z9, MB5300, MB5301, MBS302, 
MB5303, MBS304, MB5305, MBS306 

LABORATORY CONROL SAMPLE 

The LCS Found value for Ba was less than the lower control limits. The associated 
Ba results have been considered estimated and.flagged "J". 

"J" -> Ba -> MBS2Y7, MBS2Ye, MB52Y9, MBS2Z0, MB52Z1, MB52Z2, MB52Z3, MBS2Z4, 
MB52Z5, MBS2Z6, MB52Z7, MB52Z8, MB52Z9, MB5300, MB5301, MB5302, 
MBS303, MBS304, MB530S, MB5306 

FIELD DUPLICATE 

Sample MB5307 was collected as field duplicate of sample MB5306. 
Note: Sample MB5307 is associated with different SDG # MB52W6. 
The RPD between sample and duplicate results was > 35% but less than 120% for Cr, 
Fe and Mn when both sample and duplicate results were > 5x CRQL. The associated 
sample and the field duplicate Cr, Fe and Mn results > CRQL have been considered 
estimated and flagged "J". The absolute difference between sample and duplicate 
results was > JH 2x CRQL for Ca when the sample and/or duplicate results were <5 X 
CRQL. The associated Ca results > MDL but < 5x CRQL have been considered 
estimated and qualified "J". 

"J" -> Cr, Fe, Mn -> MB5306, MB5307 

"J" -> Ca -> MB5307 

7t> 
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A.2.3.4 Contract-Problem/Non-Compliance: 

All SDGs; 
1. Form Is: Lab code was missing or was incorrect. 
2. Form Is: Some analytes were not qualified "J" although the results were 

detects with values below CRQL. 
3. Form 4s: The Final Found Solution AB results were incorrect, they do not 

match with the raw data. 
4. Form 9s: CRQLs were incorrect for Method Preparation NPl. 
5. Form 7s: Almost all Found values were outside the acceptable limits. It 

appears the provided limits, both lower and higher, were incorrect. 
6. Form 6s: Sample and Duplicate results for several analytes are non-dtected. 

The CRQL was not calculated on dry weight basis. This reviewer has corrected 
this on Form 6s. 

SDG MB52W6, MB52Y7: 

1. Form-Is: Several analytes were reported as non-detected (U) on the 
resubmitted Form-1. Based on a review of the raw data, these analytes values 
are greater than MDL. So these results should be reported as J values. This 
reviewer has corrected this error on Forra-1. 

SDG MB53A0; 

1. Form-13: The dilution factor for sample MB53A6 is reported incorrectly as 1.0 
(analyzed at 1:47) on the analysis run log. Based on a review of the Form-1 and 
raw data, sample was re-analyzed for Fe dilution and the correct dilution 
factor should be 2.0. This data reviewer has corrected this on the analysis run 
log. 

SDG MB52W6: , ; 

1. Form 8s: The Serial Dilution analysis,results for Al do not match with raw 
data when multiply by 5 on the Form 8s. Only Al result was not multiplied by 
5. Remaining analytes results were multiplied by 5. This reviewer has 
corrected this error and also recalculated and corrected %D on Form 8s. %D 
value for Al fell within control limits so this reviewer has crossed "E" 
qualifier on form 8s. Additionally, the Serial Dilution analysis results for 
Se reported as non-detected (12.6 U). Based on a raw data the correct value 
is Se= 12.6 J. This reviewer has corrected this error and also recalculated 
and corrected %D on Form 8s. 

2. Form 13: Samples MB52X7 and MB5313 were missing on Form 13 and the associated 
raw data was also missing. The lab submitted revised From 13. Based on this 
revised Form 13, this reviewer has corrected the sample ID on the raw data. 

SDG MB52Y7: 

Form 6s and Form 8s: The Serial Dilution analysis results do not match with 
raw data when multiply by 5 on the Form 8s. The lab resubmitted Form 8s and 
the dilution results were very high on this form. The lab was contacted and 
Form Is, 6s and 8s were resubmitted. According to the lab, the duplicate and 
serial dilution were reversed. This reviewer has corrected this sample ID on 
Form 13 (page No 58 and 60) and on the instrument raw data (page No 105 and 
107). After this corrected sample ID the reported values on Form 6s and 8s 
were matched correctly with the raw data. 

2 ' " ' ^ ' ^ ' ' ' ' ' ' ' ' ' • - - ' - • s . s . . 
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Corrected forms were requested by the reviewer and were received from the 
laboratory. 

HWSS Reviewer: 

Contractor 
Reviewer: 

Ver i f i ed by: 

S i g n a t u r e 

S i g n a t u r e 

Date : ii/f3/^r 
Date: l(j [^[t^ 

Date 
S i g n a t u r e 
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RECORD OF COMMUNICATION 
REGIONAL SAMPLE CONTROL CENTER 

ROC #6 

DATE: 10,2/2008 
SL'BJECT: CLP Data Package for Quality Assurance Review 
FROM: \lazardous Waste Support Section (HWSSVRSCC 
TO: HWSS ESAT-TOPO 

TDF# 0 9 
L r,x2 ' o'f- <-2 3 7 

Attached is the following INORG.iNIC Data Package to be reviewed for Quality Assurance 

SITE: Raritan Bay Slag CASE #: 37836 

SDG#: MB52Y1,MBS3C6, M B 5 3 H 6 ; M B 5 3 L 6 SAMPLER: VV-SAT 

PROJ. CODE; RS SITE SPILL #: A205 #SAMPLES MATRIX 

LAB: BONNER OPERABLE UNIT: 00 _ 

TURN-AROUND-TIME: 14 dav _ 

) 

31 

20 

Soil 

Water 

CERCLIS ID # : NJN000206276 

Contaminant(s) of Concern (If known) 

FRiVCTION: Metals (MA #1630.0) 

REGION II RSCC D.^TA TRANSFER LOG 
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USEPA CLP 

l A - I N 
INORGANIC .3iNALY3IS DATA SHEET-

EPA S.̂ jylPÎ E NO. 

MB52Y1 

L.-ib Niimo: B o n n e r A n a l y t i c a l T e s t i n g C o n t r a c t : EPW06055 

L a b C o d e : BONNER C a s e N o . : 37 83 6 NRAS N o . : 1 6 3 0 . 0 SDG N o . : MB52Y1 

M a t . r i x : ( S o i l / W a t e r ) SOIL^ 

L e v e l : ( l o w / m e d ) 

:5 S o l i d s 9 0 . 7 

L,ab S a m p l e I D : 0 8 0 9 2 1 0 - 0 1 

LOW D a t e R e c e . l v e d : 0 9 / 1 6 / 2 0 0 8 

C o n c e n t r a t i o n U n i t s ( u g / L o r m g / k g d r y w e i g h t ) "g/K? 
CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-b 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony -

Arsenic 

Barium 

Beryllium • 

Cadmium 

Calcium 

Chromium • 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

3090 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Y2 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB52Y1 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 87.8 

Lab Sample ID: 0809210-02 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

744 0-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

74-39-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

-7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

• 7010 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB52Y3 
• 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB52Y1 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 88.0 

Lab Sample ID: 0809210-03 

LOW Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO, 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

CalciiMi 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

6410 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5341 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No'. : 37836 NRAS No.: 1630.0 SDG No.: MB52Y1 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 7 4.6 

Lab Sample ID: 0809210-16 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel. 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1500 

67.5 

103-

75.0 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS' DATA SHEET 

EPA SAMPLE NO. 

MB5342 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB52Y1 

Matrix: (Soil/Water) SOIL 

\ 
Level: (low/med) LOW 

% Solids 75.1 

Lab Sample ID: 0809210-17 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 • 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium . 

Tin 

Vanadium 

Zinc 

Concentration 

5340 

419 

228 

7 9.0 

0.67 

1.2 

3280 

20.3 

8.2 
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32200 

21500 

4550 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB5344 

Lab Name: Bonner Analytical Testing. 

Lab Code: BONNER Case No.: 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB52Y1 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 80.7 

Lab Sample ID: 0809210-18 

LOW Date Received: 09/16/2008 

Concentrat ion Units (ug/L or mg/kg dry we igh t ) : mg/Kg 

CAS NO. -

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 . 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper. 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

3830 

616 

198 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53C9 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB52Y1 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids ,10.4 

Lab Sample ID: 0809210-07 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782^49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium. 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

4720 

21.1 

41.8 

22.0 

^1,-?; -0̂ 4-5-
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USEPA - CLP 

X " m lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53D0 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

Matrix: (Soil/Water) SOIL 

r 

Level: (low/med) LOW 

NRAS No.: 1630.0 SDG No.: MB52Y1 

Lab Sample ID: 0809210-08 

Date Received: 09/16/2008 

% Solids 52.0 

Concentration Units (ug/L or mg/kg dry weight) 

i 

mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3. 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium ' 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

5800 

33.6' 

44.7 

32.3 

7''(o .O-r-W 

1.3 

2720 

28.0 

^7h •3̂ 8-

138 

22000 

2150 

2880 

138 

19.4 

1300 

. -6 ••7 -i-r?-
• I.2. 

5650 

4.8 

63. 0 

32.5 

218 

C 

J 
- 3 -

~ 3 - -

• 3 -

. 3 -

, u 

Q 

X 

(J 
R M^ 

J T 

X 

V X 

X 

T >*-
y 

y 

T" rr 
M-' 

^ 

K)^ 
T' 

..N̂  

•*"W""' 

:r -N-' 

7. ^ 

M 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

,p 

p 

p 

,p 

p 

p 

Color Before: BROWN 

Color After: YELLOW 

Comments: 

Clarity Before: 

Clarity After: 

Texture: MEDIUM 

Artifacts: 

FORM IA-IN 

^ 

ILM05.4 



USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53D1 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB52Y1 

M a t r i x : ( S o i l / W a t e r ) SOIL 

L e v e l : (low/med) LOW 

% S o l i d s 6 0 . 1 

Lab Sample ID: 0809210-09 

Date R e c e i v e d : 0 9 / 1 6 / 2 0 0 8 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/kg d r y w e i g h t ) : mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Alumin-um 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead ' 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

3230 

9.4 

16.2 

16.7 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO, 

MB53D2 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB52Y1 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW • 

% Solids 46.9 

Lab Sample ID: 0809210-10 

Date Received: 09/16/2008 

Concentration Units (-ug/L or mg/kg dry weight) : 

i 

mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 
7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

74,40-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Berylli-um 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

5960 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53D3 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB52Y1 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 57.1 

Lab Sample ID: 0809210-11 

Date Received: 09/16/2008-

Concentration Units (ug/L or "mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

3070 

2.7 

7.5 

13.7 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53D4 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No.: MB52Y1 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 60.5 

Lab Sample ID: 0809210-12 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) mq/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 
7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2850 

0.90 

4,2 

10.1 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53D5 • 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No. : 1630.0 SDG No. : MB52Y1 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 64.1 

Lab Sample ID: 0809210-13 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

J440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2740 

1.1 

4.1 

8.9 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53D6 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 
( 

SDG No. : 'MB52Y1 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 73.8 

Lab Sample ID: 0809210-14 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight): itg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 • 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 
Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2650 

0.77 

5.1 

5.9 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53D7 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

SOIL 

NRAS No.: 1630.0 SDG No.: MB52Y1 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 73.0 

Lab Sample ID: 0809210-15 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron ' 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2970 

0.92 

7.7 

5.8 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53N1 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

Matrix: (Soil/Water) SOIL 

NRAS No.: 1630.0 SDG No. : MB52Y1 

Lab Sample ID: 0809210-04 

Level: (low/med) LOW 

% Solids 91.3 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Alxjminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium-

Zinc 

Concentration 

•8430 

1870 

1150 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53N2 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 97.8 

37836 NRAS No.: 1630.0 SDG No. : MB52Y1 

Lab Sample ID: 0809210-05 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) : mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28r0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

3920 

23.5 

30.6 

35.9 

0.54 

0.53 

7910 

71.7 
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USEPA CLP 

• 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53N3 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB52Y1 

Matrix: (Soil/Water) SOIL 

Level: (low/med) 

% Solids 96.8 

Lab Sample ID: 0809210-06 

LOW Date Received: 09/16/2008 

Concentrat ion Units (ug/L or mg/kg dry weight) : mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2600 

10.7 

19.3 

54.2 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53N4 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB52Y1 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 93.2 

Lab Sample ID: 0809210-19 

Date Received: 09/16/2008 

Concentration' Units (ug/L or mg/kg dry weight) : mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3^ 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesixim 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

5070 

1910 

797 

671 

Q, :^ .̂Hre-
54.0 
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29.6 
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USEPA CLP 

. . lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53N5 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No.: MB52Y1 

Matrix: (Soil/Water) ,SOIL 

Level: (low/med) 

% Solids 95.0 

Lab Sample ID: 0809210-20 

LOW Date Received: 09/16/2008 

Concentrat ion Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calciijm -

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

13400 

3120 

2470 

961 

0 ' 7 % ••0f-&2-
38.3 

10800 

38.6 

24.1 

4630 

183000 

183800 
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2 
RECEIVED 

Bonner Analytical Testing Company SEP 3 0 2008̂  
HAZ, WASTE S U P P O R T W -

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax: (601)268-7084 

SDG NARRATIVE: 

SDG Number: MB52Y1 
Case Number: 37836 
Contract Number : EPW06055 

Sample Receipt: 
On September 16, 2008, we received 20 soil samples in 3 coolers under FedEx master airbill 

. number 8541 0029 6522. Custody seals were present and intact. Cooler temps were determined 
to be 5°C, 5.5°C, and 6°C. Samples were received in good condition except for the following 
discrepancies: 

1. No sample tags were included in this shipment. Please advise. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the 
issue in the SDG Narrative, and proceed with the analysis of the samples. This Region does not̂  
require sample tags. The Resolution will be applied to all samples received for this Case. 

2. There are no samples designated for laboratory QC on the TR/COC for SDGs MB52Y1 and 
MB5341. The laboratory would like to perform laboratory QC on sample MB52Y1 for both 
SDGs. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will select a 
sample for laboratory QC as long as the saniple is not a PE, blank, or rinsate sample. The 
laboratory will note the issue in the SDG Narrative, notify the SMO coordinator of the sample 

nselected for laboratory QC, and proceed with the analysis of the samples. 

Metals 
The analytical run began 9/26/2008 @ 0335 hrs. MB52Y1, YID and YIS were over the range 
for As, Fe and Pb; NI was over the linear range for As, Sb, Fe, Pb and Sn; 42 and 44 were over 
the linear range for Pb; N4 was over the linear range for Sb, Fe, Sn and Pb; N5 was over the 
range for As, Fe and Pb—the samples were reanalyzed at appropriate dilutions. The matrix spike 
failed for Tl, Ag, Cd, Mn and Se; a post spike was analyzed at twice the CRQL for Tl and Se and 
at twice the indigenous level for Ag, Cd and Mn. There were QC failures on the first run; 
associated samples were reanalyzed. 

CSF ' 
No Discrepancies 

'ZX 



Sample Equation: 

Lab IDOW>^ 9^10 0 \ EPA Sample ^ j ^ j T ^ ^ p Y 

Date & Timel Z.̂ ;̂, Q D ( k P M ^ 

Metals: 9 ^ 0 ^ y , g / ] ^ (0.100 L) 100% 
(Analyte Al ) * * l/^-, * 

(1-00 g) ^ J % 

1000 g 

1kg 

1 mg 
* <-

1000 \xg 

7̂ 

^ 

Authorized , ^_ 
Daniel Antrim 
Document Control Officer 



SAMPLE DELIVERY GROUP (SDG) 

COVER SHEET 

17 

RECEIVED 

SEP302QQ8 f l 
HAZ. WASTE SUPPORT SEC. 

SDG Nuinber: MB52Y1 

^ ICP-AES Analysis P ICP-MS Analysis 

Laboratory Name: Jonner A n a l y t i c a l Test inc Laboratoiry Code: BONNER 

Contract No.: 

Analysis Price: 

EPW06055 Case No.: 

SDG Turnaround: 

Modified Analysis (if applicable): 

Modification Reference No.: / (f '̂ 0 \ 0 

37836 

f 
EPA Sample 

1) MB52Y1 

2) MB52Y2 

3) MB52Y3 

4) MB5341 

5) MB5342 

6) MB5344 

Nmbers in SDG (Listed in Numerical Order) 

7) MB53C9 

8) MB53D0 

9) MB53D1 

10) MB53D2 

11) MB53D3 

12) MB53D4 

13) MB53D5 

14) MB53D6 

15) MB53D7 

16) MB53N1 

17) MB53N2 

18) MB53N3 

19) MB53N4 

20) MB53N5 

21)' "^ 

22) / 

23) / 

24iL_———? 

^ 

^ 

MB52Y1 

First Sample in SDG 

09/16/2008 

First Sample Receipt Date 

MB53N5 

L a s t Sa i rp le i n SDG 

09/16/2008 

Last San^le Receipt Date 

Note: There are a maximum of 20 samples (excluding PE Sample) in SDG. Attach TRs 
to this form,in alphanumeric order (the order listed above on this form). 

7-̂ 2 >^7 ^ - ( i e ' C ^ 
signature Date XT 

© 



Pagel of2 

192 

Bethany Whitehead 

From: Von Moll, Kristin [kvonmoll@fedcsc,com] 

Sent; Tuesday,,Septennber 16, 2008 1:12 PM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER | Issue Multiple | FINAL 

Beth, 

***Summary Start*** 
-Non-sampler issues-
Issue 1: No sample tags were included in this shipment. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 

-Insufficient/inappropriate designation of laboratory QC-
Issue 2: There is no samples designated for laboratory QC on the TR/COC for SDGs MB52Y1 and MB5341. The 
laboratory would like to perform laboratory QC on sample MB52Y1 for both SDGs. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will select a sample for 
laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The laboratory will note the issue in 
the SDG Narrative, notify the SMO coordinator of the sample selected for laboratory QC, and proceed with the 
analysis of the samples. 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, 

Kjristin Von M o l l 
Environmental Coordinator ^ 
kvonmoll(5)fedcsc.com n 
CSC 
1-703-818-4235 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and l<indly advise us by e-mail of the mistake in 
delivery. NOTE: Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting the use of e-mail for such purpose. 

From: Bethany Whitehead [mailto:bwhitehead(gibatco.com] 
Sent: Tuesday, September 16, 2008 2:18 PM 
To: Von Moll, Kristin 
Cc: Chris Bonner 
Subject: Region 2 | case 37836 | Sample Receipt 

Kristin: 

Today we received 20 soil samples and 19 water samples in 3 coolers under FedEx master airbill number 8541 
0029 6522. Custody seals were present and intact. Cooler temps were determined to be 5°C, 5.5°C, and 6°C. 
Samples were received in good condition except for the following discrepancies: 

1. No QC was listed on the TR/COC for SDGs MB52Y1 and MB5341. We would like to use MB52Y1 as QC 
for both. Please advise if this is acceptable. 

2. No sample tags were included in this shipment. Please advise. 

9/16/2008 

mailto:bwhitehead(gibatco.com
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Thanks, 

Beth Whitehead 
Bonner Analytical 

9/16/2008 

t 



USEPA CLP 

0 
lA-IN 

INORGANIC ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

MB53C6 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB53C6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 41.3 

Lab Sample ID: 0809220-01 

Date Received: 09/17/2008 

Concentration Units (ug/L.or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron . 

Lead 

Magnesium 

Manganese 

Niclcel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

6410 

44.2 

, 36.2 

38.4 

0.36 

1.8 

5000 

,26.6 

5.7 

151 

22800 

2910 

3830 

147 

18.3 

1640 

2.0 

0.71 

11200 

6.1 

89.3 

28.4 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53C7 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB53C6 

Lab Sample ID: 0809220-02 

Date Received: 09/17/2008 

% Solids 28.6 

Concentration Units (ug/L or mg/kg dry weight) ng/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead ' 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

11000 

53.7 

52.9 

53.8 

0.54 

2.8 

14700 

43.5 

8.7 

204 

32300 

4130 

6270 

250 

28.5 
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8.7 
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43.5 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53C8 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB53C6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 65.2 

Lab Sample ID: 0809220-03 

Date Received: 09/17/2008 

.Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 
7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese. 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2100 

0.86 

3.4 

6.4 

0.17 

0.049 

4140 

9.2 

1.8 

11.0 

7270 

21.2 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53E2 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 

Matrix: (Soil/Water) SOIL 

NRAS No.: 1630.0 SDG No.: MB53C6 

Lab Sample XD: 0809220-04 

Level: (low/med) LOW 

% Solids 76.3 

Date Received: 09/17/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 . 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7, 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmixim 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

357 

7.9 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

•EPA SAMPLE NO. 

MB53E3 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 .NRAS No. : 1630.0 SDG No. : MB53C6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 73.6 

Lab Sample ID: 0809220-05 

Date Received: 09/17/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

744.0-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmixim 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

496 

8.2 

2.0 

1.4 

0.070 

0.014 
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4.5 

0.27 

1.8 

5650 

3.2 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53E4 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 

SOIL 

37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB53C6 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids '73.6 

Lab Sample ID: 0809220-06 

Date Received: 09/17/2008 

Concentration Units (ug/L or mg/kg dry weight) ng^Kg^ 

CAS NO. 

7429-90-5. 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic _. 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron. 

Lead 

Magnesium 

Manganese 

Nickel 

Potassiiom 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

487 

8.2 

\7K ^ 
3.2 

0.68 

0.058 
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2.7 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS.DATA SHEET 

EPA SAMPLE NO. 

MB53E5 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB53C'6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 81.8 

Lab Sample ID: 0,809220-07 

Date Received: 09/17/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte. 

Aluminum 

Ant imony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead' 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

893-

0.41 

4.4 

1.0 

0.21 

0.61 
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0.45 
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16200 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS^DATA SHEET 

EPA SAMPLE NO. 

MB53E6 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

SOIL 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB53Ce 

Matrix: (Soil/Water) 

Level: (low/med) LOW 

% Solids 63.6 

Lab Sample ID: 0809220-08 

Date Received: 09/17/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

1190 

9.4 

3.1 

4.9 
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7.1 

1.1 

3.8 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53E7 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 3783 6 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB53C6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 81.1 

Lab Sample ID: 0809220-09 

Date Received: 09/17/2008 

Concentration Units (ug/L or mg/kg dry weight): mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Seleniiim 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2300 

1-1 
10.6 

1.7 

0.99 

0.029 

1360 

34.4 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53N7 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No. : MB53C6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 78.1 

Lab Sample ID: 0809220-10 

Date Received: 09/17/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic, 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Seleniiim 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

9410 

3270 

2100 

1340 
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11.9 

14000 

55.5 

20.2 

2050 
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0.86 

2.4 

,7230 

3.2 

1980 

63.8 

1380 

C 

~ 3 -

3 

U 

Q 

: T " *~N™ 

, . « • • ' 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53N8 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB53C6 

Matrix: (Soil/Water) SOIL 

Level: (low/med) LOW 

% Solids 80.2 

Lab Sample ID: 0809220-11 

Date Received: 09/17/2008 

Concentration Units (ug/L or mg/kg dry weight) mg/Kg 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-6'6-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium • 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

7660 

1720 

933 

1090 
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22.1 

855.0 
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Bonner Analytical Testing Company ^^^EIVED 
OCT 0 1 2 0 0 ^ 

H.A2. WASTE SUPPORT SEC-

2703 Oak Grove Roacf; Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax: (601)268-7084 

SDG NARRATIVE: 

SDG Nuinber; MB53C6 
Case Nuinber; 37836 
Contract Number; EPW06055 

Sample Receipt: 
On September 17, 2008, we received 11 soil samples under FedEx airbill number 8541 0029 6496. 
Custody seals were present and intact. Cooler temp was determined to be 5°C. Samples were received in 
good condition except for the following discrepancies: 

1. No sample tags were received in this shipment. Please advise. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the 
SDG Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. 
The Resolution will be applied to all samples received for this Case. 

Metals 
The analytical run began 9/27/2008 @ 1441 hrs. The ICV was made at 750 ppb instead of 1000 ppb; the 
data was reported. MB53N7 was over the linear range for Sb, As, Fe, Pb and Sn; N8 was over the range 
for Sb, Cr, Fe, Pb, Ni and Sn— t̂he samples were reanalyzed at appropriate dilutions. The initial run had 
various closing QC errors; associated samples were reanalyzed. The matrix spike failed for As and Pb; a 
post spike was analyzed at twice the indigenous level for As and Pb. 

CSF 
No Discrepancies 

Sample Equation: 

Lab 

Date 

lcO§m2277L EPAS»npl.»AlB^5^ 

V 
Metals: ^ ^ ^ ^ i ^ i g / L (0.100 L) 100% lOOOg Img iH. / % 
( A n a l y t e ^ ) * * * • * ' 7Z ^ 1 16>»7:^^ 

, ^ 0 1kg 1000 îg | | 3 ^ (1.00 g) 

Authorized by 
Daniel Antrim 
Document Control Officer 



SAMPLE DELIVERY GROUP (SDG) 

COVER SHEET 

11 
RECEIVED 

OCT 0 1 2008 
HAZ. WASTE SUPPORT SEC 

# 

SDG Number: MB53C6 

1 , 
^ p . ^ ICP-AES Analysis • ICP-MS Analysis 

Labora tory Name: Conner A n a l y t i c a l Test inc Labora tory Code: BONNER 

Contract No.: 

Analysis Price: 

EPW06055 , Case No. : 37835 

SDG Turnaround: |^ 

Modified Analysis (if applicable): 

Modification Reference No.: i(g.36vC/ 

M ̂
 

EPA Sample 

1) MB53C6 

2) MB53C7 

3) MB53C8 

4) MB53E2 

5) MB53E3 

6) MB53E4 

Nnibers in SD6 (Listed in Numerical Order) 

7) MB53E5 

8) MB53E6 

9) MB53E7 

10) MB53N7 

11) MB53N8 

12,) yTT-^^f i 

13) ^ ^ 

i4) 

15) ^ 

16) / 

17) / 

18) / 

19) /^ 

2 0 ) / ^ 

ix) ^ 

22) 

23) 

24^ fV 

l^pp^ 

MB53C6 

F i r s t Sanqple i n SDG 

09/17/2008 

MB53N8 

Last Sample in SDG 

09/17/2008 

First Sanvple Receipt Date Last Senile Receipt Date 

Note:'There are a maximuin of 20 samples (excluding PE Sample) in SDG. Attach TRs 
to this form in alphanumeric order (the order listed above on this form). 

^ 
.9ifM../\_^-. 7\r7 

S i g n a t u r e Date 

•?9: 
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Bethany Whitehead 

From: Von Moll, Kristin [kvonmoll@fedcsc.com] 

Sent: Wednesday, September 17, 2008 1:24 PM 

To: • Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER | Issue Multiple | FINAL 

Beth, 

"'Summary Start*** 
-Non-sampler issues-
Issue 1: No sample tags were included in this shipment. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 

-Insufficient/inappropriate designation of laboratory QC-
Issue 2: There is no sample designated for laboratory QC on the TR/COC for SDG MB53L6. The laboratory 
would like to perform laboratory QC on sample MB53L6. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will select a sample for 
laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The laboratory will note the issue in 
the SDG Narrative, notify the SMO coordinator of the sample selected for laboratory QC, and proceed with the 
analysis of the samples. • 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, 

Kristin Von Moll 
Environmental Coordinator 
CSC •> 
kvonmoll@.feclcsc.com 
1-703-818-4235 

This Is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us by e-mail of the mistake in 
delivery. NOTE; Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting the use of e-mail for such purpose. 

From: Bethany Whitehead [mailto:bwhitehead@batco.com] 
Sent: Wednesday, September 17, 2008 2:59 PM 
To: Von Moil, Kristin 
Cc: Chris Bonner ^ 
Subject: Region 2 ] Case 37836 [ Sample Receipt 

Kristin: 

Today we received 11 soil samples and 1 water sample under FedEx airbill number 8541 0029 6496. Custody 
seals were present and intact. Cooler temp was determined to be 5°C. Samples were received in good condition 
except for the following discrepancies: 

1. No QC is listed on the TR/COC for SDG MB53L6. We would like to use MB53L6 as QC. Please advise if 
this is acceptable. 

2. No sample tags were received in this shipment. Please advise. 

@ ) 

9/17/2008 

mailto:kvonmoll@fedcsc.com
mailto:bwhitehead@batco.com
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# 
Thanks, 

Beth Whitehead 
Bonner Analytical 

§ 

© 
9/17/2008 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53H6 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code; BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809211-01 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) ug/L 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7-440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Coppet 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

6780 

60.0 

15.2 

44.4 

-,o ^^ 
0.33 

311000 

28.9 

17.0 

23.9 

20500 
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730000 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53H7 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No.: MB53H6 

Ma1:rix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809211-02' 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight): ug/L 

# 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nic)<el 

Potassium 

Selenium 

Silver, 

Sodium 

Thallium 

Tin 
Vanadium 

Zinc 

Concentration 

5660 

60.0 

16.2 

40.7 

cn ^ 
0.23 

295000 

25.1 

13.8 

14-. 0 

19400 

86.0 

754000 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53H8 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No.: MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809211-03 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) ug/L 

CAS NO. 

7429-90-5 

74-40-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-46-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron • 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc, 

Concentration 

3080 

60.0 

12.0 

26.3 
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USEPA CLP 

# 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53H9 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809211-04 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) ug/L 

§ 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 
7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31^5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

6780 

60.0 

15.5 

35.5 
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Ci-C 

USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53J0 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

Lab Sample ID: 0809211-05 

Date Received: 09/16/2008 

0 \ Solids 

Concentration Units (ug/L or mg/kg dry weight ) : ug/L 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23^5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

6010 

60.0 

14.9 

34.0 
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0.10 

255000 
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12.3 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53J1 

Lab Name: Bonner Analytical Testing Contract: EPWOeOSS 

Lab Code: BONNER Case No.-: 37 83 6 NRAS No. : 1630.0 SDG No. : MB53H6 

Matrix: (Soil/Water) 'WATER, 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809211-06 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) ug/L 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

4430 

60.0 

15.0 

29.0 

S'O ^ 
0.14 

250000 

20.3 

8.8 

25.0 

18000 

39.0 
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OSEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53J2 

Lab Name': Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809211-14 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) •Ug/L 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

2910 

21.1 

22.0 

29.5 
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USEPA CLP 

lA-IN. 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53J3 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809211-15 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) ug/L 

i 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese • 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

• 3920 

27.7 

26.3 

31.9 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53J4 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809211-16 

Date.Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight): ug/L 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 
7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 
Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

12600 

53.2 

70.9 

64.9 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53J5 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No. : 1630.0 SDG No.: MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809211-17 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) ug/L 

X 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 
7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

15600 

61.6 

79.7 

76.6 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53K4 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No.: MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809211-08 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight): ug/L 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

180 

60.0 

4.8 

21.4 
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5.0 

222000 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53K5 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No. 37836 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) 

% Solids 0 

Lab Sample ID: 0809211-09 

LOW Date Received: 09/16/2008 

Concentration Uni ts (ug/L or mg/kg dry weight) : ug/L 

i 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

184 

60.0 

4.0 

22.2 

5.0 

5.0 

226000 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53K6 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No. : , 1630.0 SDG No. : MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) 

% Solids 0 

Lab Sample ID: 0809211-10 

LOW Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) : ug/L 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium ' 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

252 

60.0 

2.7 

22.0 

5.0 

5.0 

222000 
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OSEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53K7 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Contract: .EPW06055 

NRAS No.: 1630.0 SDG No. : MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809211-11 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight): ug/L 

i 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-52-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

257 

60.0 

3.4 

22.2 

5.0 

5.0 

223000 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53K8 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No.: 37836 NRAS No.: 1630.0 SDG No. : MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% So'lids 0 

Lab Sample ID: 0809211-15 

Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight): ug/L 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-p 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel . 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

235 

60.0 

3.8 

21.7 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

MB53K9 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No.: MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) 

% Solids 0 

Lab Sample ID: 0809211-19 

LOW Date Received: 09/16/2008 

Concentration Uni ts (ug/L or mg/kg dry weight ) : ug/L 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 
7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

233 

60.0 

2.5 
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5.0 

216000 
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USEPA - /CLP 

• lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO-

MB53L0 

Lab Name: Bonner Analytical Testing 

Lab Code: BONNER Case No.: 37836 

Matrix: (Soil/Water) WATER 

Contract: EPW06055 

NRAS No.: 1630.0 SDG No. : MB53H6 

Lab Sample ID: 0809211-12 

L e v e l : (low/med) LOW 

% S o l i d s 0 

Date R e c e i v e d : 0 9 / 1 6 / 2 0 0 8 

C o n c e n t r a t i o n U n i t s (ug/L o r mg/kg d r y w e i g h t ) : ug/L 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

196 
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USEPA - CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

^y.Mk ^''^''^' y/'^/or 
EPA SAMPLE NO. 

MB53L5 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No. : MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med) LOW 

% Solids 0 

Lab Sample ID: 0809211-07 

•Date Received: 09/16/2008 

Concentration Units (ug/L or mg/kg dry weight) ug/L 

i 

CAS NO. 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7-

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 
Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

200 
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10.0 
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USEPA CLP 

lA-IN 
INORGANIC ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

,MB53N6 

Lab Name: Bonner Analytical Testing Contract: EPW06055 

Lab Code: BONNER Case No. 37836 NRAS No.: 1630.0 SDG No.: MB53H6 

Matrix: (Soil/Water) WATER 

Level: (low/med). LOW 

% Solids 0 

Lab Sample ID: 0809211-13 

Date Received: 09/16/2008 

Concentration Units ('ug/L or mg/kg dry weight) ug/L 

CAS NO. 

7429-90-5 

7440-36-0, 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

Analyte 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Concentration 

224 

60.0 

4.7 

22.2 
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Bonner Analytical Testing Company 

2703 OaK Grove Road, Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax: (601)268-7084 

SDG NARRATIVE; 

SDG Number: MB53H6 
Case Number: 37836 
Contract Number: EPW06055 

Sample Receipt: 
On September 16, 2008, we received 19 water samples in 3 coolers under FedEx master airbill number 
8541 0029 6522. Custody seals were present and intact. Cooler temps were determined to be 5°C, 5.5°C, 
and 6°C. Samples were received in good condition except for the following discrepancies: 

1. No sample tags were included in this shipment. Please advise. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the 
SDG Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. 
The Resolution will be applied to all samples received for this Case. 

Metals 
No Discrepancies 

CSF 
No Discrepancies 

Sample Equation: 

L a b l D _ ^ M M z a \ EPA sample # / l M M k 

Date & Timc^i^ l lQOOSQ. \ g ^ b 

Metals: ^^*C) ug/L* L(DiIution Factor):::-//, "7 flOi'i/r, 
(Analyte ^ \ ) ^ ^ % 

7 

Authorized b y ^ g 
Daniel Antrim 
Document Control Officer 

6i 



SAMPLE DELIVERY GROUP (SDG) 

COVER SHEET 

15 
RECEIVED 

SEP 3 0 2008 
HAZ. WASTE SUPPORT SEC. 

t 
SDG Number: MB53H6 

ICP-AES Analysis • ICP-MS Analysis 

Laboratory Name: Jonner Analytical Testinc Laboratory Code: BONNER 

Contract No.: 

Analysis Price: 

EPW06055 Case No.: 

SDG Turnaround: 

Modified Analysis (i£ applicable): 

Modification Reference No. : ( (f 7^ ( ̂  

37836 

7U 

EPA Sample 

1) MB53H6 

2) MB53H7 

3) MB53H8 

4) MB53H9 

5) MB53JG 

6) 1VIB53J1 

Nmbers in SDG (Listed in Numerical Order) 

7) MB53J2 

8) MB53J3 

9) MB53J4 

10) MB53J5 

11) MB53K4 

12) MB53K5 

13) MB53K6 

14) MB53K7 

15) MB53K8 

16) MB53K9 

17) MB53L0 

18) MB53L5 

19) MB53N6 

29;)—== .5^^ 

21) / 

22) V 

" > ^ ' i : I ^ 4 - - — 
-> ^ .x f r^ 

^ 

MB53H6 

First Sample in SDG 

09/16/2008 

F i r s t Sait^le Receipt Date 

iyiB53N6 

Last Sample in SDG 

09/16/2008 

Last Sample Receipt Date 

Note: There are a maximum of 20 samples (excluding PE Sample) in SDG. Attach TRs 
to this form in alphanumeric order (the order listed above on this form). 

v i A u - ^ 
o; 

0 < 

signature Date 

/ 
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Bethany Whitehead 

From: Von Moll, Kristin [kvonmoll(@fedcsc.conn] 

Sent: Tuesday, September 16, 2008 1:12 PM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER | Issue Multiple | FINAL 

Beth, 

***Sunimary Start*** 
-Non-sampler issues-
Issue 1: No sample tags were included in this shipment. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 

-Insufficient/inappropriate designation of laboratory QC-
Issue 2: There is no samples designated for laboratory QC on the TR/COC for SDGs MB52Y1 and MB5341. The 
laboratory would like to perform laboratory QC on sample MB52Y1 for both.SDGs. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will select a sample for 
laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The laboratory will note the issue in 
the SDG Narrative, notify the SMO coordinator of the sample selected for laboratory QC, and proceed with the 
analysis of the samples. 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, 

Kristin Von Moil 
Environmental Coordinator 
l<vonmoll(5)fedcsc.com 
CSC 
1-703-818-4235 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us by e-mail of the mistake in 
delivery. NOTE; Regardless of content,, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit written 
agreement or government initiative expressly permitting the use of e-mail for such purpose. 

From: Bethany Whitehead [mailto:bwhitehead(§)batco.com] 
Sent: Tuesday, September 16, 2008 2:18 PM 
To: Von Moll, Kristin 
Cc: Chris Bonner 
Subject: Region 2 | case 37836 | Sample Receipt 

Kristin: 

Today we received 20 soil samples and 19 water samples in 3 coolers under FedEx master airbill number 8541 
0029 6522. Custody seals were present and intact. Cooler temps were determined to be 5°C, 5.5°C, and 6°C. 
Samples were received in good condition except for the following discrepancies: 

1. No QC was listed on the TR/COC for SDGs MB52Y1 and MB5341. We would like to use MB52Y1 as QC 
for both. Please advise if this is acceptable. 

2. No sample tags were included in this shipment. Please advise. 

Q/1 <^/7nfl8 

mailto:bwhitehead(�)batco.com
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Thanks, 

Beth Wliitehead 
Bonner Analytical 

i(>H 

9/16/2008. 
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Bonner Analvticaf Testing Company 
YOO/. 

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601)264-2854 Fax: (601)268-7084 

SDG NARRATIVE: 

SDG Number; MB53L6 
Case Number: 37836 
Contract Number: EPW06055 

Sample Receipt: 
On September 17, 2008, we received 1 water sample under FedEx airbill number 8541 0029 6496. 
Custody seals were present and intact. Cooler temp was determined to be 5°C. Samples were received in 

good condition except for the-following discrepancies: 

1. No QC is listed on the TR/COC for SDG MB53L6. We would like to use MB53L6 as QC. Please advise 
if this is acceptable. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will select a sample for 
laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The laboratory will note the issue 
in the SDG Narrative, notify the SMO coordinator of the sample selected for laboratory QC, and proceed 
with the analysis of the samples. 

2. No sample tags were received in this shipment. Please advise. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will note the issue in the 
SDG Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. 
The Resolution will be applied to all samples received for this Case. 

Metals 
No Discrepancies 

CSF 
No Discrepancies 

Sample Equation: 

L a M D j a M ^ : ^ ^ EPA sample # / V \ & 5 3 U ' 

t>m & T i m e ^ | ' » f e | 3 ^ 0 g @ ^ 3 Q ^ f c 

Metals: ' '^ *^ Vg/L * | . (Dilution Factor) "T̂  l (^ ' JAJ)=Y 
(Analyte A \ ) 1 '-^ 

Authorized by 
Daniel Antrim 
Document Control Officer 



SAMPLE DELIVERY GROUP (SDG) 

COVER SHEET 

i 

SDG Nuinber: MB53L6 

ICP-AES Analysis • ICP-MS Analysis 

Laboratory Name: Bonner Analytical Testinc Laboratory Code: BONNER 

Contract No.: 

Analysis Price: 

EPW06055 Case No.: 

SDG Turnaround: 

Modified Analysis (if applicable): 

Modification Reference No.: I ifl.^^j D 

EPA Sample Nmbers i n SDG ( L i s t e d i n N u m e r i c a l O r d e r ) 

1) MB53L5 

zn 
3) 

4) / "7^ 

5) 

7 £̂  A^n^tif 

7 ) ' 

9) 

10) 

11) 

XZ) 
^ 

13) 

14) 

15) 

C6) 
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18) 

TTT 

21) 

22) 

23) 

37836 

HfkAP' 

24) 
~¥y—r 
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MB53L5 

F i r s t Sample i n SDG 

0 9 / 1 7 / 2 0 0 8 

F i r s t Sample R e c e i p t D a t e 

MB53L6 

Last San^le in SDG 

09/17/2008 

Last Sample Receipt Date 

II 

Note: There are a maximum of 2 0 samples (excluding PE Sample) in SDG. Attach TRs 
to this form in alphanumeric order (the order listed above on this form). 
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Bethany Whitehead 

From: Von Moll, Kristin [kvonmoll@fedcsp.com] 

Sent: Wednesday, September 17, 2008 1:24 PM 

To: Bethany Whitehead; Chris Bonner 

Cc: AdIy Michael; Jennifer Ferranda 

Subject: Region 02 | Case 37836 | Lab BONNER | issue Multiple ( FINAL 

Beth, 

***Summary Start*** ^ 
-Non-sampler issues-
issue 1: No sample tags were included in this shipment. 
Resolution 1: In accordance with previous direction from Region 2, the laboratory will note the issue in the SDG 
Narrative, and proceed with the analysis of the samples. This Region does not require sample tags. The 
Resolution will be applied to all samples received for this Case. 

-Insufficient/inappropriate designation of laboratory QC-
Issue 2: There is no sample designated for laboratory QC on the TR/COC for SDG MB53L6. The laboratory 
would like to perform laboratory QC on sample MB53L6. 
Resolution 2: In accordance with previous direction from Region 2, the laboratory will select a sample for 
laboratory QC as long as the sample is not a PE, blank, or rinsate sample. The laboratory will note the issue in 
the SDG Narrative, notify the SMO coordinator of the sample selected for laboratory QC, and proceed with the 
analysis of the samples. 
***Summary End*** 

Please let me know if you have any questions. 
Thanks, 

Kristin Von Moll 
Environmental Coordinator 
CSC 
kvonmolKSifedcsc.com 
1-703-818-4235 

This is a PRIVATE message. If you are not the intended recipient, please delete without copying and kindly advise us by e-mail of tiie mistake in 
delivery. NOTE; Regardless of content, this e-mail shall not operate to bind CSC to any order or other contract unless pursuant to explicit written 
agreement or government Initiative expressly permitting the use of e-mail for such purpose. 

From: Bethany Whitehead [mailto:bwhitehead@batco.com] 
Sent: Wednesday, September 17, 2008 2:59 PM 
To: Von Moll, Kristin 
Cc: Chris Bonner ^' 
Subject: Region 2 | Case 37836 | Sample Receipt 

Kristin: 

Today we received 11 soil samples and 1 water sample under FedEx airbill number 8541 0029 6496. Custody 
seals were present and intact. Cooler temp was determined to be 5°C. Samples were received in good condition 
except for the following discrepancies: 

1. No QC is listed on the TR/COC for SDG MB53L6. We would like to use MB53L6 as QC. Please advise if 
this is acceptable. 

2. No sample tags were received in this shipment. Please advise. ' 

9/17/2008 

mailto:kvonmoll@fedcsp.com
mailto:bwhitehead@batco.com
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Thanks, 

Beth Whitehead 
Bonner Analytical 

• 

^ ^ 

9/17/2008 
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standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

Inorganic Data Review Narrative 

Cas6# 37836 

SDG# MB52Yl,^dB53C6,MB53H6, 
MB53L6 

Sampling Team: W-SAT 

Site: Raritan Bay Slag 

Lab: Bonner Analytical 

Reviewer: RAXA SHELLEY 

Soil: 31 

Water: 20 

Other: 0 

i 

A.2.1 Data Validation Flags : 
The following flags may have been applied in red by the data validator 
and must be considered by the data user. 

J - This flag indicates the result qualified as estimated 

R and Red-Line - A red-line drawn through a sample result indicates un
usable value. The red-lined data are known to contain 
significant errors based on documented information and 
must not be used by the data user. 

U - This data validation qualifier is applied to sample results > MDL 
when associated blank is contaminated 

, Fully Usable Data - The results that do not carry "J" or "red-line" are 
fully usable. 

A. 2 .2 Laboratory Qualifiers: 

The CLP laboratory applies a contractual qualifier on all 
Form I=S and the QC Form when a QC analysis is outside the control 
limits. These qualifiers are not applied on the Lotus or XLS 
spreadsheets. These qualifiers and their meanings are as follows: 

N: This qualifier indicates the lack of accuracy in the reported 
result, and is applied when matrix spiked saimple recovery is outside the 
control limits. 

E: This qualifier indicates the presence of interference, and is 
applied when the ICP serial dilution is outside the control limits. 

*: This qualifier indicates the lack of precision, and is applied 
on Form 1=S- and Form VI when the Lab Duplicate analysis is outside the 
control limits. 

U: This is a concentration qualifier that laboratory applies to a 
non-detected result which is essentially less than the Method Detection 
Limit (MDL). A non-detected result of an analyte is indicated by the 
Contract Required Quantitation Limit (CRQL) of that analyte suffixed 
with "U". '.-

J: This is also a concentration qualifier that laboratory applies 
to a positive result below the CRQL. 

NOTE : The laboratory qualifiers are crossed out and replaced with the 
appropriate data validation qualifiers (J, R or U) by the data 
validator. 

&l 
J 



standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A. 2 Sept. 2005 

A.2.3.1 Data Case Description; 

This case consists of thirty one (31) soil samples and twenty {20)water samples 
collected at the Raritan Bay Slag site between 9/15/08-9/16/08 for TAL Metals, 
Tin and Dissolved Metals analysis according to the USEPA CLP SOW No.' ILM05.4. 
Matrix spike, laboratory duplicate and serial dilution analyses were performed on 
samples MB53E5, MB52Y1 and MB53J5. Samples MB53D5, MB53L0 and MB53N6 were 
collected as field duplicates of samples MB53D4, MB53K4 and MB53K5, respectively. 

As per EPA Technical Direction Form (TDF) only the following criteria were 
reviewed by the data validator: Holding. Time, CRQL Standard, Matrix Spil<:e, ICS, 
Laboratory Duplicate, ICP Serial Dilution, and Percent Solids. The qualifiers 
applied on Form Is and CADRE EXCEL spreadsheets are based on ESAT data review of 
the above mentioned criteria and the attached CADRE Reports. 

A. 2. 3.2 CSF Audit: No problems. 

A. 2.3.3 Technical Review: 

SDG MB52yi 

ICB/CCB 

The calibration blank values were >;MDL but £CRQL for Sb, Be, Cd, Co, Se and Sn 
(Only analytes that required qualifications were mentioned). The following, 
associated positive results <CRQL were raised to the CRQL and qualified "U". 

"U" -»y Sb -> MB52Y2, MB52Y3 

Be -> MB52Y1, MB52Y2, MB52Y3, MB5341, MB5344, MB53C9, MB53D0, MB53D1, 
MB53D2, MB53D3, MB53D4, MB53D5, MB53D6, MB53D7, MB53N1, MB53N3, 
MB53N4, MB53N5 

Cd -> MB5341, MB53C9, MB53D1, MB53D2, MBS3D3, MB53D4, MB53D5, MB53D6, 
MB53D7, MB53N3 

Co -> MB52Y2, MB52Y3, MB5341, MB5344, MB53C9, MB53D0, MB53D1, MB53D2, 
MB53D3, MB53D4, MBS3D5, MB53D6, MBS3D7, MB53N2, MB53N3 

Se -> MB52Y1, MB52Y2, MB52Y3, MB53C9, MB53D0, MB53D1, MB53D2, MBS3D3, 
MB53N1, MB53N2, MB53N3 

Sn -> MBS2Y2, MB52Y3 

PREPARATION BLANK 

The Preparation blank values were >MDL but £CRQL for Sn (Only analytes that 
required qualifications were mentioned.) The following Sn positive results <CRQL 
were raised to the CRQL and qualified "U". 

"U" •> sn -> MB53C9, MB53D1, MB53D2, MB53D3, MB53D4, MB53D5, MB53D6, MB53D7 

© 

• 

-s--



standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

• 

MATRIX SPIKE 

The matrix spike recovery was outside the control limits of 75 - 125% (between 
10-74) when sample concentration was less than 4 X spike' concentration for Se (%R 
--= 65), Ag (%R = 16) and Tl (%R = 72) and between 126-200% for Mn(%R = 196) and 
greater than 200% for Cd (%R = 221). The following detected and non-detected Se, 
Ag and Tl results have been considered estimated and qualified "J". The 
associated Mn results > MDL have been considered estimated and qualified "J". The 
associated Cd results > MDL have been rejected and qualified "R". 

"J" -> Mn, Se, Ag, Tl -> MB52Y1, MBS2Y2, MB52Y3, MB5341, MB5342, MB5344, 
MB53C9, MB53D0, MB53D1, MB53D2, MB53D3, MB53D4, 
MB53D5, MB53D6, MBS3D7, MB53N1, MB53N2, MB53N3, 
MB53N4, MB53N5 

"R" -> Cd -> MB52Y1, MB52y2, MB52Y3, MB5341, MB5342, MB5344, MB53C9, MB53D0, 
MB53D1, MBS3D2, MB53D3, MBS3D4, MB53D5, MBS3D6, MBS3D7, MB53N1, 
MB53N2, MB53N3, MB53N4, MB53N5 

LAB DUPLICATE 

The RPD between sample and duplicate results was > 35% but less than 120% for As, 
Fe, Ni and Zn when both sample and duplicate results were >̂  5x CRQL. The 
associated As, Fe, , Ni and Zn results >; CRQL have been considered estimated and 
flagged "J". , 

"J" -> As, Fe, Zn -> MB52Y1, MBS2y2, MB52Y3, MBS341, MB5342, MB5344, MB53C9, 
MB53D0, MBS3D1, MB53D2, MB53D3, MB53D4, MB53D5, MB53D6, 
MB53D7, MBS3N1, MB53N2, MB53N3, MB53N4, MB53NS 

Ni -> MB52Y1, MB52Y2, MBS2Y3, MB5341, MBS342, MB5344, MB53D0, MBS 3D2, 
MBS3D7, MBS3N1, MB53N2, MBS3N3, MB53N4, MB53NS 

PERCENT SOLIDS OF SEDIMENTS 

The percent solids in samples MB53C9 and MB53D2 is less than 50%. The detected 
and non-detected analyte results have been considered estimated and flagged "J" 
and "UJ", respectively (Note: only the sample results that were not previously 
flagged due to other QC criteria). 

SDG MB53C6 

The Continuing Calibration Verification (CCV) percent recovery was outside the 
control limits of 90 - 110% (between 75-89%) for Sn. The following detected and 
non-detected Sn results have been considered estimated and qualified "J". 

"J" -> Sn -> MB53N7, MB53N8 

X. 



standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

INTERFERENCE CHECK SAMPLE 

The ICSAB analyte recovery was outside the control limits of 80-120% (between 50-
7 9%) for Pb. The following detected >MDL and non-detected Pb results have been 
considered estimated and qualified "J". 

"J" -> Pb -> MBS3N7, MB53N8 

ICB/CCB 

The calibration blank values were >MDL but <CRQL for As, Be and V (Only analytes 
that required qualifications were mentioned.) The following associated positive 
results £CRQL were raised to the CRQL and qualified "U". 

"U" -> As -> MB53E2, MB53E4 

Be -> MB53E6, MB53N7, MB53N8 

V ->MBS3E2, MB53E4 

PREPARATION BLANK 

The Preparation blank values were >MDL but £CRQL for Sn (Only analytes that 
required qualifications were mentioned.) The following Sn positive results <CRQL 
were raised to the CRQL and qualified "U". 

"U" -̂  Sn -> MB53C8, MB53E2, MBS3E3, MB53E4, MBS3ES, MBS3E6, MBS3E7 

FIELD BLANK 

The Field blank values were ^CRQL for Cr, Fe, Pb, Mn, Ni and Zn (Only analytes 
that required qualifications were mentioned). The following positive results 
whose raw values in ug/L in the instrument printout between field blank value and 
lOx field blank value were considered estimated and qualified "J" and results 
>MDL but <CRQL were raised to the CRQL and qualified "U". The following positive 
results whose raw values in ug/L in the instrument printout are greater than CRQL 
but less than field blank value in ug/L have been rejected and qualified "R". 

"U" -> Ni -> MBS3C8, MBS3E2, MB53E3, MBS3E4, MBS3E5, MBS3E6 

"J" -» Cr -> MB53C7, MBS3E7, MB53N7 

Fe ->MB53E2, MB53E4 

Pb -> MB53C8, MB53E4, MB53ES, MBS3E6, MBS3E7 

Mn -> MB53E2, MB53E3, MBS3E4, MBS3E6 

Ni -> MB53N7 

Zn -> MB53C7 

"R" -> Cr ->MB53C8, MBS3E2, MBS3E3, MB53E4, MBS3E5, MBS3E6 

Pb -> MB53E2, MB53E3 

Ni -> MB53C7, MB53E7 
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standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP; HW-2 Revision 13 Appendix A.2 Sept. 2005 

Zn ->MB53C8, MB53E2, MB53E3, MB53E4, MB53E5, MB53E6, MB53E7 

MATRIX SPIKE 

The matrix spike recovery was outside the control limits of 75 - 125% (between 
10-74) when sample concentration was less than 4 X spike concentration for Al (%R 
= 27) and As (%R = 68) and less than 10% for Pb (%R = -22) . The following 
detected and non-detected Al and As results have been considered estimated and 
qualified "J". The following detected and non-detected Pb results have'been 
rejected and qualified "R". 

"J" -> Al, As -> MB53C6, MB53C7, MB53C8, MBS3E2, MB53E3, MB53E'4, MB53E5, 
MB53E6, MB53E7, MB53N7, MB53N8 

"R" -̂  Pb -> MB53C6, MBS3C7, MB53C8, MB53E2, MB53E3, MB53E4, MB53E5, 
MB53E6, MB53E7, MB53N7, MB53N8 

LAB DUPLICATE 

The absolute difference between sample and duplicate results was > ĵ  2x CRQL. for 
Pb when the sample and/or duplicate results were <5 X CRQL. The associated Pb 
results > MDL but < 5x CRQL have been considered estimated and qualified "J". 
The absolute difference between sample and duplicate results was > + 4x CRQL for 
Cr when the sample and/or duplicate results were <5 X CRQL. The associated Cr 
results > MDL but < 5x CRQL have been rejected and qualified "R". 

"J" -> Pb* -> MBS3E2, MB53E3 

"R" -> Cr -> MB53E2, MB53E3, MB53E4, MB53E5, MB53E6 

LABORATORY CONTROL SAMPLE 

The LCS found values were lower than the Lower Control Limits for Ba and Cu. The 
following detected and non-detected Ba and Cu results have been considered 
estimated and qualified "J". 

"J" -> Ba, Cu -> MB53C6, MBS 307, MB53C8, MB53E2, MB53E3, MBS3E4, MB53E5, 
MB53E6, MB53E7, MB53N7, MB53N8 

PERCENT SOLIDS OF SEDIMENTS 

The percent solids in samples MB53C6 and MB53C7 is less than 50%. The detected 
and non-detected analyte results have been considered estimated and flagged "J" 
and "UJ", respectively (Note: only the sample results that were not previously 
flagged due to other QC criteria). 

* already qualified \, 

-5 



standard Operating Procedure 
USEPA Region 2 

Evaluation of Metals Data for the Contract Laboratory Program 
Data Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A.2 Sept. 2005 

SDG MB53H6 

ICV/CCV 

The Continuing Calibration Verification (CCV) percent recovery was outside the 
control limits of .90 - 110% (between 75-89%) for Be, Cr, Fe, Mg, Mn, Ag and V and 
between 111-125% for Na. The following detected and n,on-detected Be, Cr, Fe, Mg, 
Mn, Ag and V results have been considered estimated and qualified "J" and Na 
results 2 ^^^ have been considered estimated and flagged "J". 

"J" -> Cr, Fe, Mn, Ag, V -> MB53J2, MB53J3, MBS3K5, MB53K6, MB53K7, MB53L0, 
MBS3N6 

Be, Mg, Ag, V -> MBS3J4, MBS3JS, MB53K8, MBS3K9 

Na* -> MBS3H6, MBS3H7, MB53H8, MB53H9, MBS3 JO, MB53 Jl, MB53J2, MB53J3, 
MBS3J4, MB53JS, MBS3K4, MB53K5, MBS3K6, MB53K7, MB53K8, MB53K9, 
MB53L0, MBS3LS, MB53N6 

The CCV percent recovery was outside the control limits of 90 - 110% (less than 
75%) for Cr, Fe and Mn. The following detected and non-detected Cr, Fe and Mn 
results have been rejected and qualified "R". 

"R" -> Cr, Fe, Mh -> MBS3J4, MBS3JS, MBS3K8, MBS3K9 

CRQL STANDARD 

The CRQL standard percent recovery was outside the control limits of 70 - 130% 
(between 131-180%) for Na (%R = 149). The detected Na. results <2x CRQL have been 
considered estimated and flagged "J" 

"J" -^ Na* -> MB53L5 

ICB/CCB 

The calibration blank values were >MDL but <CRQL for Be, Cd, Cr, Co and V (Only 
analytes that required qualifications were mentioned.) The following associated 
positive results £CRQL were raised to the CRQL and qualified "U". 

"U" -> Be -> MB53H6, MBS3H7, MBS3H8, MB53H9, MBS3 JO, MBS3 Jl, MBS3J2, MB53J3, 
MB53J4, MB53JS, MB53K8, MB53L0, MB53N6 

Cd -> MB53J4, MB53JS 

Cr -> MBS3K4, MB53K5, MB53K6, MB53K7, MBS3K8, MB53K9, MBS3L0, MB53N6 

Co -> MB53J4, MB53J5, MBS3K8, MB53K9 

V -> MBS3Ha, MB53J2, MB53J3, MB53K4, MB53K5, MB53K6, MB53K7, MB53K8, 
MBS3K9, MBS3L0, MB53N6 

PREPARATION BLANK 

The Preparation blank values were ^MDL but <CRQL for Cr and Zn (Only analytes 

• 

Ai:k.&.. 
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standard Operating Procedure 
USEPA Region 2 , 

Evaluation of Metals Data for the Contract Laboratory Program 
Data^ Assessment and Contract Compliance Review 

SOP: HW-2 Revision 13 Appendix A. 2 Sept. 2005 

that required qualifications were mentioned.) The following Zn positive results 

<CRQL were raised to the CRQL and qualified "U". The Cr results were previously 
qualified due to ICB/CCB criteria; no action was taken. 

«U" -> Zn -> MB53K4, MB53KS, , MB53K6, MB53K7, MB53KB, MB53K9, MB53L0, MB53N6 

INTERFERENCE CHECK SAMPLE 

The ICSAB analyte recovery was outside the control limits of 80-120% (between 50-
79%) for Cr, Fe, Pb, Mn and V., The- following detected >MDL and non-detected Cr, 
Fe, Pb, Mn and V results, have been considered estimated and qualified "J". 

"J" -> Cr*, Fe*, Mn*, V -> MB53J4, MB53J5, MB53K8, MB53K9 

Pb -> MB53H6, MB53H7, MB53H8, MB53H9, MB53JO, MB53Jl, MB53J2, 
, MBS3J3, MB53J4, MB53J5, MB53K4, MB53K5, MB53K6, MB53K7, 

MB53K8, MB53K9, MB53L0, MB53L5, MB53N6 

ICP SERIAL DILUTION 

The ICP serial dilution analysis yielded percent differences greater than 10 but 
less than 100 for Al, Ba, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, K, Sn, V and Zn and > 
100% for Na when the initial concentration was equal to or greater than 50 X MDL. 
The associated Al, Ba, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, K, Sn, V and Zn results > 
MDL have been considered estimated and flagged "J" and Na results > MDL have been 
rejected and qualified "R" . 

"J" -> Al, Ba, Co -> MB53H6, MB53H7, MBS3H8, •MB53H9, MB53J0, MBS3 Jl, MB53J2, 
MB53J3, MB53J4, MB53J5, MB53K4, MBS3KS, MBS3K6, MB53K7, 
MB53K8, MBS3K9, MB53L0, MB53N6 

Ca, Cr, Fe -> MBS3H6, MBS3H7, MBS3H8, MBS3H9, MBS3J0, MB53Jl, MB53J2, 
MB53J3, MB53J4, MBS3J5, MBS3K4, MB53K5, MBS3K6, MB53K7, 
MB53K8, MBS3K9, MB53L0, MB53L5, MBS3N6 

Cu -> MB53H6, MBS3H7, MB53H9, MB53J0, MB53 J2, MB53J3, MBS3J4, MB53J5 

Pb* -> MB53H6, MB53H7, MB53H8, MBS3H9, MB53J0, MB53Jl, MB53J2, 
MB53J3, MB53J4, MBS3J5, MB53K6, MB53K7, MB53N6 

Mg, Mn, K, V, Zn -> MB53H6, MB53H7, MB53H8, MB53H9, MBS3J0, MB53J1, 
MB53J2, MB53J3, MB53 J4 , MBS3J5, MB53K4, MB53K5, 
MB53K6, MB53K7, MB53Ke, MBS3K9, MBS3L0, MB53L5, 
MB53N6 

Sn -> MB53H6, MB53H9, MB53J0, MB53J2, MB53J3, MB53J4, MB53JS 

"R" -^ Na -> MB53H6, MB53H7, MB53H8, MB53H9, MBS3J0, MB53Jl, MB53J2, MB53J3, 
MB53J4, MB53J5, MB53K4, MBS3KS, MB53K6, MB53K7, MBS3K8, MB53K9, 
MB53L0, MB53L5, MB53N6 

TOTAL AND DISSOLVED METALS 

The percent differences between the dissolved and total analyte concentrations 
greater than 20% for the following analytes when the dissolved concentration is 
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greater than its total concentration and >;5x MDL. Both , dissolved and total 
analytes concentrations have been considered estimated and flagged "J". 

"J" -> As, Ba* -> MB53H8, MB53H9 

Al*, Sb, Co*, Cu*, Fe*, Ni, Zn* -> MB53J2, MB53J3 

Al*, Be, Co*, Cu*, Mn*, Zn*, Sn* -> MB53J4, MB53JS 

Zn* -> MB53K4, MB53K5 

Fe* -> MB53L0, MBS3N6 

The percent differences between the' dissolved and total analyte concentrations 
greater than 50% for the following analytes when the dissolved concentration is 
greater than its total concentration and >̂ 5x MDL. Both dissolved and total 
analytes concentrations have been rejected and qualified "R". 

»R" -> Al, Be, Cr, Co, Fe, Pb, Mn, Ni, V, Zn -> MB53H8, MB53H9 

Be, Sn -> MB53J2, MB53J3 

Zn -> MBS3K8, MBS3K9 

V -> MBS3L0, MB53N6 

* already qualified 

SDG MB53L6 

ALL QC criteria have been satisfied and the data are assessed to be acceptable 
and fully usable without qualifications. 

NOTE: The laboratory should not run any QC for this SDG since the associated 
sample is Rinsate blank. However, the laboratory used this field blank sample for 
MS/DUP/Serial Dilution analyses which is not required. 

* already qualified 

A.2.3.4 Contract-Problem/Non-Compliance: 

All SDGs: 
1. Form Is: Lab code was missing or was incorrect. 
2. Form 4s: The Final Found Solution AB results were incorrect, they do not 

match with the . raw data. 

SDG MB52Y1, MB53C6: 

1. Form 9s: CRQLs were incorrect for Method Preparation NPl. 
2. Form 7s: Almost all Found values were outside the acceptable limits. It 

appears the provided limits, both lower and higher, were incorrect. 

m 
. y 
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3. Form-Is: Some analytes were not qualified "J" although the results were 
detects with values below CRQL. 

SDG MB53H6, MB53L6: 

1. Form-Is: Several analytes were reported as non-detected (U) on the 
resubmitted Form-1. Based on a review of the raw data, these analytes values 
are greater than MDL. So these results should be reported as J values. This 
reviewer has corrected this error on Form-1. 

SDG MB53H6: 

1. Form-Is: Due t o S e r i a l Di lu t ion analys is r e s u l t s for Cr, Co and V f e l l outside 
the c o n t r o l l i m i t s , Cr, Co and V r e s u l t s were not q u a l i f i e d as E on the 
resubmit ted Form-1. 

Corrected forms were r eques t ed by the reviewer and were rece ived from the 
l abo ra to ry . 

\ 

# 
HWSS Reviewer; 

Contractor 
Reviewer: 

Verified by: 

H^ / ' : 

Signature 

P.g-^cS. 
Signati 

Date; 

Date: 

Date: 

! 5a' 

Signature 

# 
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WESTON SOLUTIONS, INC. 
SITE ASSESSMENT TEAM 2 

PROJECT NOTE 

TO: Raritan Bay Slag File 
FROM: Dennis J. Foerter, CHMM 
DATE: 12 January 2009 

SUBJECT: Grain Size Data for Sediment Samples - Raritan Bay Slag Site 

Attached are the analytical data packages for grain size for sediment samples collected from the Raritan Bay in 
the vicinity of source areas associated with the Raritan Bay Slag site. Analyses for grain size were performed 
by TestAmerica, South Burlington, Vermont. Background and release samples were collected in the vicinity of 
two areas of slag material piles, including the Laurence Harbor Seawall (i.e., Source 1) and the westemjetty of 
the Cheesequake Creek Inlet (i.e., Source 2). Background and release sample numbers for each source are as 
follows: 

Source 1 - Laurence Harbor Seawall 

Background Samples: RBS-SEDOl, RBS-SED02, RBS-SED13, RBS-SED84, RBS-SED85 

Release Samples: RBS-SED05, RBS-SED06, RBS-SED07, RBS-SED16, RBS-SED17, RBS-SED18, RBS-
SED08, RBS-SED19, RBS-SED09, RBS-SED20 RBS-SEDIO, RBS-SEDll, RBS-SED23, RBS-SED12, 
RBS-SED24, RBS-SED26, RBS-SED25, RBS-SED81, RBS- SED82, RBS-SED83 RBS-SED87, RBS-
SED88, RBS-SED33, RBS-SED34, RBS-SED35 RBS-SED30, RBS-SED31, RBS-SED32, RBS-SED27, 
RBS-SED28, and RBS-SED29 

Source 2 - Western Jetty of Cheesequake Creek Inlet 

Background Samples: RBS-SED84, RBS-SED85, RBS-SED86, RBS-SED52, RBS-SED63, and RBS-SED64 

Note: Dan Gaughan, the project manager of this sampling event, informed me that on September 12, 2008, 
RBS-SED84, RBS-SED85, RBS-SED86 were inconectly entered on the chain as RBS-SED81 (p. 108), RBS-
SED82 (p. 109), and RBS-SED83 (p. 110). 

Release Samples: RBS-SED56, RBS-SED57, RBS-SED58, RBS-SED59, RBS-SED60 

A review of the background and release sediment samples associated with Source 1 and Source 2 indicates 
that sediments consisted of mostly course-grained materials (i.e., sands and gravels) with little'organic 
materials (i.e., silt and clay). Due to the similarities between background and release samples for each of 
the sources, the analytical results are considered to be comparable for the purpose of Hazard Ranking 
System (HRS) evaluation. Summary sheets from are included in pages 184 and 185 of this project note. 

Signature/Date L ^ J L . ^ . ^ ( j L > e X ^ i/i-^ioH 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

u 

September 30, 2008 TestAmerica Laboratories, Inc. 

Mr. Daniel Gaughan 
Weston Solutions 
205 Campus Drive 
Edison, NJ 08837-3939 

Re: Laboratory Project No. 28000 
Case: 28000: SDG: 127578 

Dear Mr. Gaughan: 

Enclosed are analytical results for samples that were received by TestAmerica Burlington on 
September 12**̂ , 2008. Laboratory identification numbers were assigned, and designated as 
follows: 

Lab ID 

767332 
767333 
767334 
767335 
767336 
767337 
787338 
767339 
767340 
767341 
767342 
767343 

Client 
Samole ID 

Received: 

RBS-SED27 
RBS-SED28 
RBS-SED29 
RBS-SED30 
RBS-SED31 
RBS-SED32 
RBS-SED33 
RBS-SED34 
RBS-SED35 
RBS-SED81 
RBS-SED82 
RBS-SED83 

Sample 
Date 

127578 

09/11/08 
09/11/08 
09/11/08 
09/11/08 
09/11/08 
09/11/08 
09/11/08 
09/11/08 
09/11/08 
09/11/08 
09/11/08 
09/11/08 

Sample 
Matrix 

SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 

Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 

The samples in this sample set were analyzed for particle size distribution by ASTM D422, and 
included both the sieve and hydrometer determinations. 

Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories. Inc.) 

SDG: 127578 TestAmerica Burlington Page 1.1 of 23 

30 Community Drive • Suite 11 South Burlington, VT 05403 tel 802.660.1990 fax 802.660.1919 www.testamericainccom 

http://www.testamericainccom


TestAmerica 
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The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard. Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 

If there are any questions regarding this submittal, please contact me at 802 660-1990. 

Sincerely, 

Project 

KFY/hsf 
Enclosure 

Q) 
SDG: 127578 TestAmerica Burlington Page 1.2 of 23 
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w 
D 
Q 

CO 

Chain of 
Custody Record 

Temperature on Receipt. TestAmerica 
4124 (0907) 

Dr inking Water? Yes D Wo"5L THE LEADER IN ENVIRONMENTAL TESTING 

Client 

^ ^ l a X c H c i ^ c ^ N r 

Project Manager Date 

< A \ \ S \ O * ! $ ' 

Chain o l Custtxtv Ntimber 

413283 
ArUress 

- P - O ^ <I.c 
aty^ 

y » > ^ ^ i * 'vl>< 
Slate Zfp Cotle 

Telepnone Number (Area Code j /nx Number 

C^r:>-L\ *-\\-^^^s*»\•^^ 
Lab Number 

Page. L^cl 
Site Contact 

Preyed Name end Location (Stale) 

I 've.-*-^w^»-» \ ^ < l - r ^ ^ ^ V < 
Contract/Purchase On/er/Quole H i . 

»t>j Cs-e^>-v^»v> 

Lab Contact 

Carrier/Waybill Number 

mCoQ^o^ 
Sample I.D. No. and Description 

(Containers for each sample may be combinetl on one line) 
Date Time 

Matrix 
Containers & 
Preservatives 

Analysis (Attach list if 
more space is needecf) 

Special Instructions/ 
Conditions of Receipt 

1-3 
(D 
CQ 
r t 

r 
(0 
H 
H-
O 
JU 

w 
H 

H-

10 

s 

Rft- •^CEO'Z.~l *\\vvW< \ \s^ 
^«go^"^r \ i2 i i . 

R>g>-*^ - •:^s.^'Z.«=A \\^>fe 

^?^rs~*>g=r^'?acr> UHO 
rcx>7 - B ^ - ^ -rfysg^^i \vAO 

F f ) t > - f > ? s - t ^ ^ ^ V\H5 

R g > < . - - g > s o 3 ^ \ \ A 1 

^g>f, • r sg -O -S>-A \ v \ ^ 
R ^ ^ - - s g o : ^ ^ \ ^S3 

J 3 ^ ^ "S>e.r:>'ty V y-g-oi 
\ Z o o 
\ - io"^ K 

f^ssible Hazard Identification 

D Non-Hazard • f7ainmab/e D SWn (rri(an( D Poison s Unknown 

Sample Disposal 

D Helum To Clian) D Disposa/ By Lab -^ IZ l Archive For . 
(A fee may be assessed if samples are retained 

. li^tmltis longer than 1 month) 

Turn Around Time Required 

D 24 Hours D 48 Hours D 7 Days Q 14 Days D 21 Days O Other.. 

OC Requirements (Specify) 

1. Relinquished a\ 

^•Sx.^"^ ^<-y--j^y-y 
Date 

g \ \^N\o% 

Time 

y^-hc 
I. Received By Dale Time 

2. Relinquistpd By Date Time 

TT. J J t i ^ i v e d By 

Dale Time 

Dale ' ^ ^ Time 

IQ 
fD 

U> 

O 
Hi 

to 

3. Relinquished By Date Time 

Comments 

DISTRIBUTION: WHITE - Returned to Client itfilh Report: CANARY. Slays with Ihe Sample: PINK - Field Copy 

file:///i2ii
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Particle Size of Soils by ASTIVI D422 

Client Code: _ 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED27 

767332 

SDG: 
ETR(s):^ 

127578 
127578 

Date Received: _ 
Start Date:_ 
End Date: 

09/12/2008 
09/12/2008 
09/30/2008 

Percent Solids: 79.2% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 
(assumed) 

Non-soli material 
Shape (> #10): 

Hardness (> «10); 

shells 
subangular 

hard 

-7-»pT-0-9—i-O— TF ~>--^ 
^ r̂ -—^ 

• = v 
S 

1 

- - '—[—1 rrr" 

"] 
1 
\ 
\ 
\ 
^ 
I 

\ 
\ 
\ 
\ 

I, 

^ 
^ ^ - . - . 

100000 

100 

90 

80 

70 . 
X 
Ol 

60 I 
n 

50 6 
c 

40 c 

10000 1000 100 

Particle Size, microns (um) 
10 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
1 Inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

38.0 
24.0 
13.9 
9.8 
7.0 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
97.6 
93.8 
89.6 
78.4 
26.7 

' 8.5 
5.1 
0.7 
-0.3 
-0.3 
-0.3 
-0.3 
-0.3 
-0.8 
-0.8 

Inaemenlal 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.4 
3.8 
4.1 
11.2 
51.7 
18.2 
3.4 
4.4 
1.0 
0.0 
0.0 
0.0 
0.0 , 
0.5 
0.0 

soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

2.4 
96.9 
3.8 
15.4 
77.7 
1.0 
-0.3 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Burlington 

SDG: 127578 

Q) 
TestAmerica Burlington 

127578PS.XIS 09/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED28 

767333 

Percent Solids: 
Specific Gravity: 

Maximum Particle Size: 

77.1% 
2,650 

Crs sand 

SDG: 
ETR(s): 

(assumed) 

127578 
127578 

Date Received: 
start Date: 
End Date: 

Non-soli material; 
Shape (> #10):' 

Hardness (> #10):' 

shells 

09/12/2008 
09/12/2006 
09/30/2008 

subangular 
hard 

"T~ l—1— TfTF ~5 
: t 
_ r T 
_ i _ ^ 

_ r _ y t- t 
\ 

_ T - A 

PP+-

\ " " ' 
V 0—-0- _^,_lij. 

100 

90 

80 

70 .» 
£ 

a 
60 I 
50 fe 

c 
c 

40 c o 
e 

30 £ 

20 
10 

100000 10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

37.7 
23.8 
13.8 
9.7 
7.0 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.7 
99.6 
97.8 
50.6 
15.9 
8.4 
1.5 
0.9 
0.9 
0.9 
0.9 
0.3 
-0.3 
-0.3 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
0.1 
1.8 

47.2 
34.7 
7.4 
7.0 
0.6 
0.0 
0.0 
0,0 
0,6 
0.6 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0.0 
98.5 
0.3 
1.9 

96.3 
1.2 
0.3 

Preparation l^thod: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29,05:0 
TestAmerica Burlington 

SDG: 127578 

£) 
TestAmerica Burlington 

127578PS.xls 09/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED29 

767334 

Percent Solids: _ 
Specific Gravity: _ 

Maximum Particle Size: 

76.4% 
2.650 
19 mm 

SDG: 127578 
ETR(s): 127578 

Date Received: 
Start Date: 
End Date: 

09/12/2008 
09/12/2008 
09/30/2008 

(assumed) 
Non-soil material: 

Shape (> #10):' 
Hardness (> #10): I 

shells 
subangular 

hard 

# 

X ^ » - . 

- - r l 

' ^ > . 
1 • ? • ' 

—r— 

~_ 
SL_ 

\ , 
> 

. 

y • 

'w 
\ 
\ 
\ 
•1 

m* 

i 
\ 
\ 
\ 
\ 

\ 

1 

• 

" • - 0 - - o - ; :^ = = a _ . 

100000 

100 

90 

80 

70 > 

60 I 

50 fe 
c 
IB 

40 c 
o 
2 

30 S. 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#80 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37,2 
23,5 
13.6 
9.8 
7.0 
3.4 
1.4 

Percent 
finer 
100.0 
100,0 
100.0 
100.0 
100,0 
92,6 
87.1 
83.8 
82.5 
80,2 
61.5 
36.3 
25.0 
6.1 
2.4 
2.4 
1.9 
1.9 
1.4 
0.8 
0.8 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
7.4 
5.5 
3,3 
1.3 
2.3 
18,7 
25,2 
11,3 
18.9 
3.7 

, 0.0 
0,5 
0.0 
0,5 
0.5 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

12.9 
81.0 
3.3 
3,6 

74,1 
4,7 
1,4 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute ' 

§ 
FSL024:07,29,05:0 
TestAmerica Burlington 

SDG: 127578 TestAmerica Burlington 

127578PS.xls 09/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED30 

767335 

Percent Solids: 89.5% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

SDG: 
rR(s): 

ned) 

127578 Date Received: 
127578 Start Date: 

End Date: 

Non-soil material: shells 
Shape (> #10): subangular 

Hardness (> #10): hanj 

09/12/2008 
09/12/2008 
09/30/2008 

1 iO| 1 » - 9—r-o— 

X X j 
> 

V 

. . . . 

— t—1—1 

l̂ i. 
^ ^ _ s 

pv 
X , H 

i 

\ 
\ 

—r-h 

V ^ _ 
> 
\ 

V 
^ 

_ ^ 

' T T T " 

^ • ^ ^ 

—0—UiL 
100000 10000 1000 100 

Particle Size, microns (um) 

10 

100 

90 

80 

70 -
a 

60 I 

50 fe 
c 
IC 

40 c 
o 
u 

30 S. 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 
I 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.9 
23.9 
13.8 
9.9 
6.8 
3.4 

Percent 
finer 
100.0 
100,0 
100,0 
100.0 
100.0 
91.7 
76,6 
64,5 
54.6 
25,3 
11,9 
8,6 
7.1 
2.5 
0.2 
0.2 
0,2 
0.2 
-0.2 
-0,2 

1.4 -0.2 

Incremental 
percent 

0.0 
0.0 
0,0 
0.0 
0.0 
8,3 
15-1 
12,0 
9,9 
29,3 
13,4 
3.3 
1.5 
4.6 
2.2 
0.0 
0,0 
0.0 
0.5 
0.0 
0,0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

23.4 
74.1 
12,0 
39.2 
22.9 
2.7 
-0,2 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07,29,05:0 
Test/\merica Burlington 

SDG: 127578 

G2) 
TestAmerica Burlington 

127578PS,xls 09/30/2008 
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§ Client Code: _ 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED31 

767336 

Particle Size of Soils by ASTM D422 

SDG: 
ETR(s):] 

127578 
127578 

Date Received: _ 
Start Date: 
End Date: 

09/12/2008 
09/12/2008 
09/30/2008 

Percent Solids: _ 
Specific Gravity:] 

Maximum Particle Size: 

82.6% 
2.650 

Crs sand 
(assumed) 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shells 
subangular 

hard 

# 

T T T T T T " 
H >-r- TT~1— p>p T 1 

\ 
\ 
\ 

, 
\ 
\ 
\ 
\ 
\ 
\ 

1 m* 

I 
\ V 

• > . 

—0 1 0 -aLL _ „ _ 

100 

90 

80 

70 -

a 
60 I 

50 

40 

20 

10 

100000 10000 1000 100 
Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 
1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37,7 
23.8 
13,8 
9,6 
6,9 
3.5 
1.4 

Percent 
finer 
100,0 
100,0 
100,0 
100,0 
100,0 
100.0 
100.0 
99.9 
99.8 
98.4 
52.1 
20.9 
14.0 
5.7 
0.8 
0.8 
0.8 
0.8 
0,3 
0,3 
0.3 

Incremental 
percent 

0,0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 . 
0.1 
0.1 
1.4 

46.3 
31.2 
7.0 
8.3 
4.8 
0.0 
0.0 
0.0 
0,5 
0,0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0,0 
94,3 
0.1 
1.5 

92,8 
5.4 
0.3 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07,29.05:0 
TestAmerica Buriington 

SDG: 127578 TestAmerica Burlington 

127578PS,xls 09/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED32 

767337 

SDG: 
ETR(s): 

127578 
127578 

Date Received: _ 
Start Date: _ 
End Date: 

09/12/2008 
09/12/2008 
09/30/2008 

Percent Solids: 75.1% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 
(assumed) 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shells 
na 
na 

^ ^ ^ 
1 , • , . , , —1—r-h 

' ~ ^ i 
\ 
> 

\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
> 

' ^ 0 - 0 — 0 - - l - - - ^ — 0 

100000 

100 

90 

80 

70 «. 
a 

60 % 

50 fe 
c «: 

40 ^ 

30 S. 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 Inch 

1.5 inch 
l inch 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.2 
23.5 
13.6 
9,5 
6.9 
3.5 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100,0 
100,0 
100.0 
99,3 
99.0 
98.8 
97.5 
81,1 
55,8 
42.3 
6,6 
2,4 
2.4 
1,8 
1.8 
1.8 
1.3 
1.3 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.7 
0,2 
0,2 
1.3 

15.5 
25.3 
13.5 
35.7 
4.2 
0.0 
0.5 
0.0 
0.0 
0.5 
0.0 

Soli 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0.7 
92.7 

0,2 
1.5 

91.0 
4,7 
1.8 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07,29.05:0 
TestAmerica Buriington 

SDG: 127578 TestAmerica Burlington 

127578PS.XIS 09/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED33 

767338 

Percent Solids: 
Specific Gravity: 

Maximum Particle Size: 

86,9% 
2,650 
19 mm 

SDG: 127578 
ETR(s): 127578 

Date Received: _ 
Start Date: _ 
End Date: 

(assumed) 
Non-soil material: 

Shape (> #10):' 
Hardness (> #10):' 

shells 

09/12/2008 
09/12/2008 
09/30/2008 

subrounded 
hanJ 

-h— r r r " 

"N, 
\ 

S 

1 

— i < - i — • — -

,̂ 
" 5 ; 

- S H 
_ ^ 

> k 
\ 

^^, 
\ 

—p-t]—1 

;v, 
S, 

V 
\ 
X 

1 TTT'r 

V ^ 
' ^ 0 -

==10—1—0- —0—Jil 
c : 100000 

100 

90 

80 

70 « 

50 

40 ¥ 

30 I 

20 

10 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4indi 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

I ^ 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.9 
23.9 
13.8 
9.6 
7.0 
3.3 
1,4 

Percent 
finer 
100,0 
100,0 
100.0 
100.0 
100.0 
90,9 
73.7 
57,5 
46,0 
29,8 
17,7 
12.4 
9.3 
2,0 
0.2 
0.2 
0,2 
0,2 
0,2 
-0,2 
•0,2 

Incremental 
percent 

0,0 
0.0 
0.0 
0.0 
0.0 
9.1 
17,2 
16,2 
11,5 
16,2 
12,1 
5.3 
3.1 
7.3 
1.8 
0.0 
0,0 
0,0 
0.0 
0,4 
0,0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent ot 
Total Sample 

26,3 
71.7 
16,2 
27.7 
27.8 
1.8 
0.2 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

§ 
FSL024:07.29,05:0 
TestAmerica Buriington 

SDG: 127578 TestAmerica Burlington 

127578PS,xls 09/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code: _ 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED34 

767339 

SDG: 
ETR(s):' 

127578 
127578 

Date Received: _ 
Start Date: _ 
End Date: 

09/12/2008 
09/12/2008 
09/30/2008 

Percent Solids: 77.3% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 
(assumed) 

Non-Soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shells 
na 
na 

-TTOI I 0 IO I 0 I I I I I 1̂  I I 1 I h i M l ' l 1 1 1 I j t i I I—I 1 1 r-| | -p-1—I 1 

IMillll IIII 1111 
• M i l I—I 1 1 II I I J—I 1 1 ,1111 I—I 1 I I W' I I -tO" I rs I -<>—T I I I u I 1—0-

100000 

100 

90 

80 

70 2 
a 

60 I 

SO 

40 

30 

IB 

C 

8 

20 

10 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 Inch 
2 inch 
1:5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
size.um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.5 
23,8 
13.8 
9.4 
S.9 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100,0 ' 
100.0 
100,0 
100.0 
98.5 
98,4 
98,3 
96,4 
62,7 
34.4 
23,9 
2,1 
1,3 
0.8 
0,8 
0.8 
0.8 
0.3 
0.3 

Incremental 
percent 

0.0 
0,0 
0,0 
0.0 
0,0 
0,0 
1.5 
0.1 
0.1 
1.9 

33.7 
28.3 
10.5 
21,8 
0.8 
0.5 
0.0 
0,0 
0.0 

. 0,5 
/ 0,0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

1,5 
96.4 
0.1 
2,0 
94.3 
1.3 
0.8 

Preparation Method: D2217 
Otspersibn Device: Mlec/ian/ca/ mixerwlitfi 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07,29,05:0 
TestAmerica Buriington 

SDG: 127578 

C7 
TestAmerica Burlington 

127578PS,xls 09/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED35 

767340 

SDG: 
ETR(s): 

127578 
127578 

Date Received: 
Start Date: 
End Date: 

09/12/2008 
09/12/2008 
09/30/2008 

Percent Solids: 74,7% 
Specific Gravity: 2,650 

Maximum Particle Size: 9,5 mm 
(assumed) 

Non-soil material: 
Shape (> #10); ' 

Hardness (> #10):] 

shells 

1 1 |0| 1 O—0—pO— H :—j= - t = = = ; - - 0 - -—p+]—1 

v_^ _ 5 V 
_ V _ T 
- a ^ 

,1 

1 n r " 

V 
\ 
\ 
X — 
X 

\ 
\ 
\ 

• \ 

\ 
fe. 

" ^0 0- 0 — > - - > — -o. — f t 

100000 

100 

90 

70 2 
Ol 
'5 

60 

50 

40 

30 

20 

10 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
« 0 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 

4750 
2000 
850 
425 
250 
180 
150 
75 

37.4 
23.6 
13,6 
9.7 
6.7 
3,4 
1.4 

Percent 
finer 
100.0 
100,0 

100,0 
100.0 
100,0 
100.0 
98.9 
98.7 
98.5 
96.9 
77.2 
53.3 
39.4 
7.4 
1.9 
1,9 
1.9 
1.4 
1.4 
0.8 
0.8 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1.1 
0.2 
0.3 
1.5 
19.7 
23.9 
13.9 
32.0 
5.5 

0.0 
0,0 
0.5 
0.0 
0,5 
0,0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

1.1 
91.6 
0,2 
1.8 

89,5 
6,0 
1.4 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

/ i , 

FSL024.07.29.05:0 
TestAmerica Burlington 

SDG: 127578 TestAmerica Burlington 

127578PS.XIS 09/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED81 

767341 

SDG: 
ETR(s):; 

127578 
127578 

Date Received: 
Start Date: I 
End Date: 

09/12/2008 
09/12/2008 
09/30/2008 

Percent Solids: _ 
Specific Gravity: 

79.9% 
2.650 (assumed) 

Maximum Particle Size: Crs sand 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shells 
angular 

hanj 

~* s— 9— H 0 t -

_ _ 

^ 
' 

J - . , ., p+ 

1 

_ 

i 
\ 
* ' ^ . . 

t -

0 - :: ^= 

. 

n n >L ii. ^ -O-

100 

90 

80 

70 *. 

60 I 

50 

40 

20 

10 

100000 10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size , 

3 inch 
2 inch 
1,5 inch 
linch 

3/4 Inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

Particle 
slze,um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37,7 
23,8 
13,8 
9.7 
7.1 
3,4 

V 1,4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.6 
99.2 
95.7 
46.3 
11.7 
4.6 
1.4 
0.8 
0.8 
0.8 
0.8 
0.3 
0.3 
-0.3 

Incremental 
percent 

0.0 
0.0 
0,0 
0,0 
0,0 
0,0 
0.0 
0.4 
0,5 
3,5 
49.3 
34,7 
7.1 
3.2 
0.6 
0,0 
0,0 
0.0 
0.5 
0.0 
0.5 

Soli 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0.0 
98.6 
0.4 
4.0 
94.3 
1.1 
0,3 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 

SDG: 127578 TestAmerica Burlington 

127578PS.xls 09/30/2008 

Page 14 of 23 



Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED82 

767342 

SDG: 127578 
ETR(s): 127578 

Date Received:^ 
Start Date: 
End Date: 

09/12/2008 
09/12/2008 
09/30/2008 

Percent Solids: 77.2% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 
(assumed) 

Non-soil material: 
Shape (> #10): I 

i^ardness (> #10): 

shells 
na 

°TF - ! ? i = _ y ^ n ^ — 1 

„ ^ 

\ 
-XX 

r - T - T + -

^ 

i 

\ 
\ 
\ 
\ 
\ . 
\ 
\ 
\ 

. ^ 
I 1 
\ 

: ILU 

\ 

1 1 a-1 

J 

—^ 
100000 

100 

90 

80 

70 2 
a 

60 % 

50 

40 

30 
0) 
0. 

20 

10 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 Inch 
2 inch 

1,5 inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.5 
23,7 
13.7 
9,7 
6.r 
3.4 
1.4 

Percent 
finer 
100,0 
100.0 
100.0 
100,0 
100.0 
100.0 
98,3 
98.1 
98,0 
97,1 
85.9 
67,7 
52.0 
5.3 
1.4 
1.4 
1.4 
1.4 
0.9 
0.9 
0.9 

Incremental 
percent 

0.0 
0,0 
0.0 
0.0 
0,0 
0,0 
1,7 
0,1 
0.1 
0,9 
11,2 
18.2 
15.8 

,46.6 
3.9 
0.0 
0,0 
0.0 
0.6 , 
0.0 
0,0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

1,7 
92,9 
0,1 
1,0 

91.8 
4.5 
0.9 

Preparation Method: D2217 
Orspersfon Oevfce: Mechanfcaf mfxer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29,05:0 
TestAmerica Buriington 

SDG: 127578 TestAmerica Burlington 

127578PSJ(IS 09/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED83 

767343 

Percent Solids 
Specific Gravity 

Maximum Particle Size 

72.3% 
2,650 

SDG: 
ETR(s):" 

127578 
127578 

Date Received: _ 
Start Date: _ 
End Date: 

09/12/2008 
09/12/2008 
09/30/2008 

Crs sand 
(assumed) 

Non-soli material: 
Shape (> #10): 

Hardness (> #10): 

shells 
na 
na 

9 - — T __(_ n*r =-=^ 

V \ 
\ 
\ 
\ 

nr 

\ 
\ 
\ 
\ 
\ 
\ 
\ 

\ 
\ 
b 

hi 1 1 — 

«= L-fr- -o-iiu4^ ̂! — 0 

100000 
r 

100 

90 

80 

70 ^ 
£ 

a 
60 I 
50 fe 

40 

30 S. 

10000 1000 100 

Particle Size, microns (um) 
10 

Sieve 
size 

3 inch 
2 Inch 
1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

Partide 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.5 
23.7 
13.7 
9,5 
7.1 
3.5 

V 1.4| 

Percent 
finer 
100.0 
100,0 
100.0 
100.0 
100,0 
100,0 
100,0 
99.8 
99,7 
98,6 
73.0 
42.2 
27.7 
2.7 
1.4 
1,4 
1,4 
1,4 ' 
0.9 
0.9 
0.9 

Incremental 
percent 

0.0 
0.0 
0.0 
0,0 
0.0 
0.0 
0,0 
0,2 
0,2 
1.1 

25.6 
30.8 
14.5 
24,9 
1,3 
0.0 
0.0 
0,0 
0,6 
0.0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0.0 
97.3 

. 0.2 
1.3 
95.9 
1,9 
0,9 

Preparation Metiiod: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 

SDG: 127578 

© 
TestAmerica Burlington 

127578PSj(ls 09/30/2008 
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o 
O 

to 
• J 

171 

CO Percent Solids 

MAP9/25Z0a 

DPS 9/26/08 

Weighed 

MAP 9/25/08 

Mixed 

DPS 9/26/08 

Hydrometer 

MAP 9/26/08 

DPS 9/27/08 

Large sieves 

DPS 9/26/08 

DJP 9/30/08 

Small sieves 

DPS 9/29/08 

DJP 9/30/08 

767332 

1,0030 

s@ 
20,0 

1.0030 

20,0 
i«a»jmi'.'MyiniJ.,!J...'iAi.. 

Particle Size Analysis of Soils 
ByASTMD422 
Hydrometer Data 

Date and Analyst 

Test number 
Lab number 

Time, min, (2) 

Reading 

Temperature. C 

Time. min. (5) 

Reading 

Temperature, C 

Time, min. (15) 

Reading 

Temperature, C 

Time, min. (30) 

Reading 

Temperature, C 

Time, min. (60) 

leading 

Temperature, C 

Time, min. (250) 

Reading 

Temperature, C 

Time, min, (1440) 

Reading 

Set Number 

127578 
Client Code: 

SDG:] 

ETR(s):" 

WESTN4 

127578 

127578 

Date Received: 12-Sep-08 

Start Date: 12-Sep-06 

End Date: 30-Sep-08 

Temperature, C 

15 

1.0030 

20,0 

.30 

1.0030 

20,0 

59 

1.0030 

20,0 
:a.8M'ii.:iiaait.iA'«WM,«' 

256 

1.0025 

20,0 

1440 

1,0025 

20.0 

767333 

1.0040 

immsa 
20,0 

1,0040 

20,0 

15 

1.0040 

20,0 

30 

1.0040 

20,0 

58 

1,0035 

20.0 
MM.IAM 

256 

1,0030 

20.0 
• î°:.-i|»' !̂ -̂ij;il'r• j:iiiSH -̂.î ,̂ ';i:>~ 

1440 

1,0030 

20.0 

767334 
•••... i4»i»iiui»aa»»Jm,* k!MaMiu:>ig!i 

1.0055 

20,0 

1,0055 

20.0 
iasa;,v;-)aaB;i.-.gi jltsa^i -^sfeUicte^jHii^lliti^-ii^ 

15 

1.0050 

20,0 

29 

1,0050 

20.0 
M^^mr^^^^firn 

58 

1.0045 

20,0 

250 

1.0040 

20.0 

1434 

1,0040 

20.0 

767335 

1,0035 

20,0 
u^uMimmmkiimT. 

1,0035 

20.0 

15 

1,0035 

20.0 

29 

1.0035 

20.0 

63 

1.0030 

«ji^iy^^t^^!gggro 
20,0 

250 

1,0030 

20.0 

1434 

1,0030 

20.0 

767336 

1.0040 

20,0 
K!MA«iMM<m8 

1,0040 

20,0 
M^iMJiAlfei^MJim'MHaBI ^|iimiitf!aiTi^Hif>-ia^;^3,- . " ^ 

15 

1,0040 

i,.iffiisW{W}*^ 

20.0 
sa 
-31 

1.0040 

20.0 

60 

1,0035 

20.0 

240 

1.0035 

20,0 

1424 

1.0035 

20.0 

6 
767337 

.v..vi.».:itBj!Ji<,:jaBg t,a)a».««mij! 

1,0055 

jmaM!t,a,„„»,.j 
20.0 

1.0055 

20.0 

15 

1.0050 

20.0 

31 

1,0050 

20,0 

1.0050 

20,0 
y.mn.'̂ ..̂  

234 

1,0045 

20.0 

1418 

1.0045 

20.0 

767338 

1.0035 

20,0 

1,0035 

20.0 
• •..^••T.'j!M»tK'-<,'i;'::':!-i!r-T:yyKi 

15 

1.0035 

20.0 

31 

1,0035 

20,0 

59 

1.0035 

20.0 
mmm 

265 

1,0030 

20.0 

1412 

1,0030 

20.0 
Hydrometer used: 

Calibrations: 
313119 

L temp, C 
17.0 

Model #: 
Lread 
1.0035 

ASTM 151H 
H Temp, C 

23.0 
Hread 
1.0030 

Manufacturer: 
Cal. Date: 

8 

767339 

1.0045 

20.0 

1,0040 

20,0 
^^a*;^i.6»K»;..««,^^rp*^ BM^W.^^-^: 

15 

1.0040 

20,0 

'32 

1,0040 

20.0 

60 

1.0040 

20,0 

259 

1.0035 

20,0 

1406 

1.0035 

20.0 
ELE 

9 
767340 

1.0050 

20.0 
^m 

1.0050 

20.0 
^ ^ '^ l««. '^«a^'v 

15 

1.0050 

20.0 

30 

1,0045 

20.0 

63 

1,0045 

20.0 

253 

1,0040 

20,0 

1400 

1.0040 

20,0 

10 

767341 
...JMiaiMiH.',. 

1,0040 

20,0 

1,0040 

20.0 

15 

1.0040 

20.0 
»1 . ,g l l »»« !»«g !g 

30 

1.0040 

20.0 
..v.a..:-w >^»i^aS 

57 

1,0035 

20.0 

247 

1,0035 

20,0 

1394 

1,0030 

20,0 

11 

767342 
SSES 

1,0045 

20,0 

1,0045 

20.0 
i'l^mi^iaifS^Matii.'iii!^ f •• l̂ tef.-ia 

15 

1,0045 

20,0 

30 

1.0045 

20,0 
wmm 

63 

1.0040 

20.0 
'"••**»Wffl r^.H...:m^...r.:.j^.^.»^.A... 

241 

1,0040 

20,0 

1388 

1,0040 

20.0 

12 
767343 
U a W M l M M 

1.0045 

20.0 

1,0045 

20,0 
wainwsi 

15 

1,0045 

20.0 

31 

1,0045 

20.0 

57 

1.0040 

20.0 

235 

1.0040 

20.0 

1382 

1,0040 

20.0 

09/09/07 
Hydrometer start time: 17:00 

Hydrometer data entered: DJP 9/30/08 

tQ 
(0 

I- ' 

o 
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to 
w 

FSL024:07.29.05:0 
TestAmerica Buriington 

127578PS 9/30/2008 
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Par t i c le Size A n a l y s i s o f So i l s 

B y A S T M D422 

H y d r o m e t e r Data 

Da te a n d A n a l y s t 

Set Number 

127578 

Cl ient Code : 

S D G : " 

ETR(s ) : ' 

WESTN4 

127578 

127578 

Date Rece i ved : 12-Sep-08 

Star t Da te : 12-Sep-08 

End Date: ' ^ ' ^ b - ^ p y 

Percent Solids . . Wejqheck ^ Mixed 

^ Ci.z^T.o^ /UA{^X{.l&-0^ t)?^ ^ U l a « 
Hydrometer 

TIT 
Large sieves 

t>K s / a j ^ 

•-3 
n> 
01 
r t 

o 
so 

H-
tJ 

U3 
r t 
O 
0 

Test number 

Lab number 

Time. min. (2) 

Reading 

Temperature, C 

Time, min, (5) 

Reading 

Temperature, C 

T ime, min. (15) 

Reading 

Temperature,..C 

T ime, min. (30) 

Reading 

Temperature, C 

T ime, min. (60) 

Reading 

Temperature, C 

Time, min , (250) 

Reading 

Temperature, C 

Time, min , (1440) 

Reading 

Temperature, C 

* " * '»«». .«a 
15 

121^. 
•%,j i . . . - .2M 1^..^..-.»!-. U..^ 

Wbd 
oTS. • • A . . ; - . . j m ^ „ . j . a 

ssa 
î 7M>:.2Jmk.̂  

256 

mt 
^d 

1440 

\.Cad-'> 

^ 
i D 

M r l 
15 

Lssm 
-20.:> 

mssss^snm 

Mai 35s.t&.. :a. . * 
58 

/'OlIKI 
.« 

1440 

/ .gpJO 

^ r ^ 

r w ^ i ' W " * ' " ' • ^ i i i i i 
15 

JW2) 
l o . 0 

30 29 

% 
S<^-.:i!imnmA 

58 

HSS 
2ti-0 

256 250 

1434 

/.oc»V<9 

2^:^ 

2<? ' 0 
15 

/•fl»^5 

z ^ i ™ - • - • -. ' • " i - . g f ' ^v 
63 

.MO 
.it..'.'-».i 
250 

te 
. } . . -a.h. | -J .A: ' ; j , ,mi . ' -h: . |« |»a, . .» ' i . . ' • j . : . v:M..CTa4.'H.' ,<»-,:rnS 

1434 

oo3h 

3^e 

ETA^ îteiflfHW: 
O-O 

W0_ 
mjl • .J. . . .^».h. . , . . ! i . 

31 

I-mo 
60 

|:Jii3S 
240 

im^Lm 
MJX 

1424 

Uo35 
^ < ? o 

^o-(9 
- ' . I ._ j J C i i . 

AA^'jjkhiM 

15 

l-(ff27. 
?^^:S\M:Q ••H V.!irMW, 

31 

{'OO^lf 
Zv -tl 

234 

^ ^ 
3 S S i S ^ ^ 

1418 

f<:>o15 
Hydrometer used: ~TtJ'^ ^ 3 0 " Modei#: ASTM 151H 

_go< 

v Large sieves omai i sieves 

OS 
^ / < > ' q 2 \ i 5 

sC 

ZZ^SliS 7^ 

o 
2 S S E ^ 

(•00'~<^/-Oo'^S 

^^•m2a.'0 
265 

/'0D3g 

1412 

\-oo)o 
^oo 

C a l i b r a t i o n s : 

• 0 
(U 
IQ 
CD 

l-J 
GO 

o 
Ml 
to 

FSL024:07.29,05:0 

TestAmerica Buriington 

• 

L temp, C L 

~ J 7,0 

~xm\Y^ 
read | H Temp, C 

23.0 

Hread 

Manufacturer 

Cal. Date: 

m^M. 
15 

S22 
20-(7: 

^ 
60 

ZW2 
"-^i-M:^-iHi».'^-*.-;3»^^ 

259j 

Zoe? 
;.rCTWi>»^r«i--*{ig: 

1406 

VOQ^ 

9^-^ 

ZO. Q 
»..g,<rf.«-«.^>J 

151 151 / , / ^ y / ^ y < i a f ^ 15 

.-fWv-i\-i^-iv'-s!i 

30 

Z£^ 
-iQ a S S i s s s a 

63 a^ 
^ 0 - O 

253 

/^oy/? 
ffN^SM'̂ T 

' 0 - C? 
1400 

/• ^eVC? 

^ ^ 

| ^ E ^ H ^ 6 

rM^'a 
30 

20; l> 
247 

/ 'OoSo 
1394 

^0 '3_ 

^ 0 77l 
s^-. v.,-j:. -.-v^v.-sa. -r-,^;~-jJ. 

ZO O 

/'Opy/'McT 
241 

/̂ ô3?|/<_̂ y(? 
^ l ^ ^ ^ ^ l ^ ^ 

1388 

l-coye 

^•Q I ̂ -c> I a-ĝ o I ê ,g) 

#cs 
22za ^ E ^ E s s s a 

Z l i ^ 
301 31 

gg^c; 

1^ 
57 

^ 20' 
«.,»;»..{«;i 

1382 

f'OoVO 

H y d r o m e t e r s ta r t t i m e : 

Hydrometer data en tered : 

AhR ^ ^ ^ 
127578PS 09/12/08 



xn 

Q 
0̂  m̂  # 

t o 

Ln 

03 

t-3 
(D 
CQ 

rt 

I 
(D 

H-

n 
00 

IQ 
r r 
O 
0 

P a r t i c l e S i z e A n a l y s i s o f 

S o i l s B y A S T M 0 4 2 2 

Sieve Data 

Diy prep = D421 
Wet prep = 02217 

Standard 
Values 

Sieve 
Sincl i 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Opening, um 
75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
650 
425 
250 
180 
150 
75 

Size 
3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 

Sieve (tares) 

Mass g 

m l i 

y7 
#20 
#40 
#60 
#80 

#100 
#200 

Debult SG 

- *« 

Client Code: S I 

SET: 

Test 
Lalx>ratory No 

Sample ID 

Sample Prep 
Pan.g 
Pan/sample, g 
Pan/dry sample, g 

ETR(5): .,, ^ m ^ ~ 

S D G : * W i ^ 

Date Rec: j i i i S i B H f e . Start Date: | « | | ^ ^ ^ 

End Date: ^ i ^ ^ g ^ 

D2217 D2217 D2217 D2217 D2217 D2217 D2217 D2217 02217 D2217 D2217 D2217 

Hygroscopic Moisture correct ion factor (HMCF) for dry prep / Percent Solids for d i y and vrat prep 

Pan, g | § f » » , . % ^ ^ Jl (£ y^M ^ ^ i W ^ h& î ^ ^ 93- ̂ ^-^i-^ P* 
Pan/sample, g ^ ^ 5 ^ ' j ^ J Z 2 M . ' M ' . . . . . . . . . - ~ v-
Pan/dty sample, 9 & ( | ? O S i i . ^ " t T ^ J ^ 
HMCF 

Description of ># ia particles 
Non-soil material I'l 
Shape 
Hardness k 

Sample % Sol ids 

Dry sample wt , g 

100 0% 

-*27« 

100 0% 

shells 
>,su|KpM9tsd 

« a p 3 ' . ' 

86.9% 

183.10 

Sieve + Sample Weights 
Size 

3 Inch 
2 i n * • 

1.5 inch 
1 inch 

3/4 Inch 
3/8 inch 

#4 
#10 

Mass 9 Mass g Mass g Mass. g Mass. g Mass, g 

- J . I 

i-%J'> "1 

- - - i f 

i ' ' * ' ^ S » , A 
« *33»* '1X t«';OA 

ZB5 

#20 
#40 
#80 
#80 

#100 
#200 

492.09 , 
47_1 14 
3 8 9 2 3 ' " ^ S B S M 

3B7 88 ' » l a l 3 1 ^ 

ML. 

45861 46158 
4dB4S 51368 

, ,«?^a4S,, . , 485 53 
J 8 4 7 B 

405 9& 
46308^ 
338 32' 

^ ^ 3 0 00 
9 4 3 6 3 

^aaris 
Maximum Particle size 

9.5 mm Crs sand 

Specific gravity i g ^ i ^ i S O S i S W i i i i 

3S4 33 
3 7 2 4 9 
3 4 ^ 9 3 
35131 

19 mm 

39953 
42975 
34S02 
34067 
33670 
33089 

19 mm 

%e5o - -

-I, } 

> .!. 48946 
,46^45^ , 4a56& 
3 W 0 7 t 39318 ' 

38262 
3S172 
373 71 
.353 80 
377 95 

3 « i : & 1 ^ 
3 M 1 3 

3 4 3 3 1 
33543 

Crs sand 

.-Sieisft--

9.5 mm 

na> 
na 

77.3% 

150.43 

Mass g Mass g 

(j'lll. »ff 1 -

464 IB 
519 90 
494 96 

490 9Q. 
46547 

105, 
2&7a 
1V63» 

100 0% 

4 l P s 
-na 
na 

74.7% 

147.25 

Mass g 

4 8 a f l f i " 
4 6 5 8 3 

1 0 5 * 1 05 ' ^ ' ^ i 
290B „ - 2 8 5 0 f . ^ ; z m » 
2 9 4 5 "̂  234)1 ' ' ' ^ • • ' ^ • 

100 0% 100 0% 100 0% 

s h e s ! 
~«ngk>ar 

hard 

79.9% 

149.38 

Mass g 

^ na ;K*.ds^*a^» 

77.2% 

138.88 

72.3% 

140.71 

Mass g Mass g 

1 i \ « 

49396 38306 
4 1 0 3 1 383 42 
3<a !0^ ^ i772& 
3 4 4 7 4 , t l im i 
336 83 34895 
33684 

19 mm 

2.-650' 

3832 

4S075 
46686 3, i m ; i o 7 4 6 5 8 3 

9.5 mm 

;2,as6 

355 6D 
37019 
35358-
37046 

9.5 mm 

f^&7 
.685 84 
46022 
386 84 
343 74 
32802 

Crs sand 

! i l i 6 s o •? 

3 M W 

3 8 1 « ' 
34209 
380, 
355 O t 
3d803 

383.11 

353y68 

9.5 mm Crs sand 

Sample Mass Parameters 
Sampla Mass >#10,g 9.56 0.40 24.06 59.53 0.14 1.4B 77.77 2.40 1.87 0.55 2.57 0.22 
Sample mass <#10,g 144.07 141.27 124.48 108.32 145.91 151.52 105.33 148.03 145.38 148.83 136.31 140.49 

VD 

O 
M l 

FSL024: 07.29.05:0 
TestAmerica Burlington 127578PS 9/30/2008 
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restAmerica Burlington 
SAMPLE RECBPT & LOG IN CHECKLIST 

Client: i/fe îyV Date Received: C f \ - N'X-C'^ Log In Pats: 

TR:ri'!^< /̂-HH^ i Z ' j ^ y ^ Time Received: f^ <\ X ' = ^ By: 

SDG: 

Project: 
i^-^^^X 

•Z'sQi 

Received By: 

# Coolers Received 
WM: 

Samples Delivered By: 'gighipping Service o Courier o Hand p Other (specify) 
t 

Signature: 

PM Signature: 

Date: 

List Air bill Number(s) or Attach a ptiotoeopy of the Air Bill 

q ( 3 p ( M R . ^ 5 ^ i £ , •YESi 

5 
.ND. ,NA -

There is no evidence to indicate tampering 

Custody seals are present and intact 

Custody seal numbers are present X If yes, list custody seal numbers: 

Thermal Preservation Type: Vv^et I c e o B l u e Ice p None c Other (specify) 

IRGun ID: _3i_ Correction Factor (CF) = — \ 

Cooler 1: 3 J Cooler 6 C Cooler 11 C Cooler 16 

Cooler 2: •C Cooler 7 Cooler 12 •C Cooler 17 

Cooler.3: Cooler 8 "C Cooler 13 Cooler 1B 

Cooler 4: Cooler 9 Cooler 14 °C Cooler 19 

Cooler 5 C Cooler 10 •C Cooler 15 C Cooler 20 

Unless otherwise documented, the racordect temperature readings are adjusted rea'dings to account tor the CF of ihe IR Gun 

IPA Criteria: 0-6'C, except for air and geo samples which should be at ambient temperature and tissue samples, which may be frozen. 

Some clients require thermal preservation criteria of 2-4'C or other such criteria. The PM must notify SM when alternate criteria is specified. 

.SA!ViPi^i&pjJpi1:iQN':y YES iHO-- NA COMMENTS^ 

Sam pi e containers were received intact 

Legible sample labels are affixed to each container > -
cHMtiiQv..'Pq.sjQ!m (COC) YES NO . N A : COMMENTS 

COC is present and includes the following information for each container: 

Sample ID / Sample Description v: 
Date of Sample Collection 

Time of Sample Collection 

IdentiTlcation of the Sampler 

Preservation Type A 
Requested Tests l\/lethod(s) ^ 
Necessary Signatures 

Inlemal Chain of Custody (ICOC) Required X 
• ^ 

If yes to above, ICOC Record initialed for every Worl<sheet 

SAMglEaNtE<5Rlif¥ 7 JJSABtLiTy;'. YES^^IfNO •NA' COMMENTS 

The sample container matches the COC yi 
Appropriate sample containers vi/ere received for the tests requested ^ 

\ Sznsples vtw^ recewad 'wfthm !rw>W'.T>,g 6w« < 
Sufficient amount of sample is provided for requested analyses 

VOA vials do not have headspace or a bubble >6rnrn (1/4" diameter) x: 
Appropriate preservatives were used for the tests requested >C 
pH of inorganic samples checked and is within method specification X_ 
if no, attach Inorganic Sample pH Adjustment Form X 0 P M A \ . f f H c k SUMMARY:.' 

FSR002:12.19.07:3 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

September 30, 2008 TestAmerica Laboratories, Inc. 

Mr. Daniel Gaughan 
Weston Solutions 
205 Campus Drive 
Edison, NJ 08837-3939 

Re: Laboratory Project No. 28000 
Case: 28000: SDG: 127554 

Dear Mr. Gaughan: 

Enclosed are analytical results for samples that were received by TestAmerica Burlington on 
September 11*, 2008. Laboratory identification numbers were assigned, and designated as 
follows: 

Lab ID 

767234 
767235 
767236 
767237 
767238 
767239 
767240 
767241 
767242 
767243 
767244 
767245 
767246 

Client 
Samole ID 

Received: 

RBS-SED01 
RBS-SED03 
RBS-SED04 
RBS-SED05 
RBS-SEDl 3 
RBS-SED14 
RBS-SEDl 5 
RBS-SED06 
RBS-SEDl 6 
RBS-SED65 
RBS-SED66 
RBS-SED67 
RBS-SED68 

Sample 
Date 

127554 

09/10/08 
09/10/08 
09/10/08 
09/10/08 
09/10/08 
09/10/08 
09/10/08 
09/10/08 
09/10/08 
09/10/08 
09/10/08 
09/10/08 
09/10/08 

Sample 
Matrix 

SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 

Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 

The samples in this sample set were analyzed for particle size distribution by ASTM D422, and 
included both the sieve and hydrometer determinations. 

Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 

SDG: 127554 TestAmerica Burlington Page 1.1 of 27 
30 Community Drive • Suite n South Burlington, VT 05403 tel 802.660.1990 fax 802.660.1919 www.testamericainccom 

http://www.testamericainccom


TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.) 
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard. Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 

If there are any questions regarding this submittal, please contact me at 802 660-1990. 

Sincerely, 

Project 

Enclosure 

SDG: 127554 TestAmerica Buriington Page 1.2 of 27 
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> ^ ' • • ^ • : ) v^ 
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Particle Size of Soils by ASTM D422 

Client Code:_ 
Sample ID: 

Lab ID: ~ 

WESTN4 
RBS-SEDOl 

767234 

SDG: 
ETR(s):" 

127554 
127554 

Date Received: 
Start Date:_ 
End Date: 

9/11/2008 
9/12/2008 
9/30/2008 

Percent Solids: 81.2% 
Specific Gravity: 2.650 

Maximuni Particle Size: 9.5 mm 
(assumed) 

Non-soli material: 
Shape (> ff10) 

Hardness (> #10) 
subangular 

hard 

»— ""^ 

, 

T=f= 

' 

L 
" • ' 

i 1 i 

\ 
- \ ̂

 

r 

1 

1 I 
\ 
\ 
\ 

r-- V' 

V V-^.-s 

n 

«= =<fc 

—, . r r • 

a—i. LLL 

n 

=o 
—-
.̂ -̂  

— 

=—0 

100 

90 

80 

70 . 

60 : 

J 

50 ; 

« 
40 ' 

I 
I 
I 

30 c 

20 

- 10 

100000 10000 1000 100 

Particle Size, microns (um) 
# 

Sieve 
size 

3 Inch 
2 inch 

1.5 inch 
l inch 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.2 
23.6 
13.6 
9.6 
6.9 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.0 
97.2 
93.3 
79.4 
21.4 
4.8 
3.0 
2.3 
1.5 
1.0 
1.0 
1.0 
1.0 
0.5 
0.5 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.0 
1.8 
4.0 
13.8 
58.1 
16.6 
1.8 
0.7 
0.8 
0.5 
0.0 
0.0 
0.0 
0.5 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

1.0 
96.8 
1.8 
17.8 
77.2 
1.3 
1.0 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle, 
[dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Burtinoton 

@ ) 
127554PS 9/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED03 

767235 

Percent Solids: 
Specific Gravity: 

Maximum Particle Size: 

81.5% 
2.650 
19 mm 

SDG: 127554 
ETR(s): 127554 

(assumed) 

Date Received: 
Start Date:' 
End Date: 

Non-soli material: 
Shape (> »10):~ 

Hardness (> #10): 

shells 

9/11/2008 

9/12/2008 
9/30/2008 

subrounded 
hard 

-p|0| 1 9 ic 1 0—1^ TTT" 

\ 
' 1 

\ 

—(-1—1 1 

ŝ 

. ^ ^ ^ 
^ 

-ph 1 

> 
_ L 

\ 
i. 

_ t \ 
_ ^ 

m* ~ 

1 

\ 
\ 

^ S -

J 

^,-;-x 

, 

= 3 0 

1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 Inch 

1.5 inch 
l inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#B0 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.2 
23.5 
13.6 
9.6 
6.9 
3.3 
1.4 

Percent 
finer 
100.0 

• 100.0 
100.0 
100.0 
100.0 
87.9 
74.2 
66.4 
62.2 
57.1 
36.5 
17.5 
10.8 
2.8 
1.6 
1.6 
1.6 
1.6 
1.0 
0.5 
0.5 

Incremental 
percent 
, 0.0 

0.0 
0.0 
0.0 
0.0 
12.1 
13.7 
7.8 
4.2 
5.1 
20.6 
19.0 
6.7 
8.0 
1.3 
0.0 
0.0 
0.0 
0.5 
0.5 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

25.8 
71.3 
7.8 
9.3 
54.3 
1.B 
1.0 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

. a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 127554PS 9/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID : ' 

WESTN4 
RBS-SED04 

767236 

SDG: 
ETR(s):" 

127554 
127554 

Date Received: 
Start Date:^ 
End Date: 

9/11/2008 
9/12/2008 
9/30/2008 

Percent Solids: 76.0% 
Specific Gravity: ' 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shells 
subrounded 

hard 

nTTP*" " % , 
^=-

1 t r 

^ - s 

, 

___̂  

1 1 f | — 

~~3 
L _ 

\ 
\ 
n 

\ 
\ 
\ 
\ 
' 

m* 

( 
V ^ . 

r 

1 0 2 = ~o-l =a=iLi — f r 

100 

90 

80 

70 . 
J 
J 

60 I 

j 
SO I 

i 

40 ^ 
I 

30 ; 

100000 1000 ioo 

Particle Size, microns (um) 

10 

Sieve 
size 

3 Inch 
2 Inch 

1.5 Inch 
l inch 

3/4 Inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

1 -

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.2 
23.6 
13.6 
9.8 
6.9 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
91.8 
87.2 
85.3 
84.3 
82.1 
50.9 
16.6 
9 2 
4.0 
1.6 
1.1 
1.1 
1.1 
1.1 
1.1 
1.1 

Inaemental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
8.2 
4.6 
1.8 
1.0 
2.2 
31.2 
34.4 
7.4 
5.2 
2.4 
0.5 
0.0 
0.0 
0.0 
0.0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

12.8 
83.2 
1.8 
3.2 

78.1 
2.9 
1.1 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 127554PS 9/30/2008 
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# 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED05 

767237 

Percent Solids: 
Specific Gravity: 

Maximum Particle Size: 

Particle Size of Soils by ASTM D422 

73.4% 
2.650 

SDG: 127554 
ETR(s): 127554 

9.5 mm 
(assumed) 

Date Received: 
Start Date: _ 
End Date: 

9/11/2008 
9/12/2008 

9/30/2008 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shells.plant 
subrounded 

hard 

# 

Ol I 0 | 0 - r - g — ' P i < ] I I -I 11 I ^ I I l l — I 1 11 III I I I — . 1 1 1 1 I I 1—] 

j t "" i "T L 

100 

90 

80 

60 I 

50 5 
c 
c 

40 c 

10 

100000 10000 1000 100 

Particle Size, microns (um) 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
l inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#80 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
160 
150 
75 

36.7 
23.3 
13.5 
9.7 
6.6 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
94.5 
89.8 
88.1 
84.0 
57.7 
33.6 
23.1 
12.0 
3.8 
3.2 
3.2 
3.2 
2,6 
1.9 
1.9 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.5 
4.8 
1.7 
4.0 
26.3 
24.1 
10.6 
11.1 
8.2 
0.6 
0.0 
0.0 
0.6 
0.6 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

5.5 
82.5 
4.8 
5.7 
72.0 
9.5 
2.6 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Burlington s> 127554PS 9/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code:_ 
Sample ID: 

Lab ID : ' 

WESTN4 
RBS-SED13 

767238 

SDG: 127554 
ETR(s): 127554 

Date ReceNed: 
Start Date: 
End Date: 

9/11/2008 
9/12/2008 
9/30/2008 

Percent Solids: 82.4% 
Specific Gravity: 2.650 

Maximum Particle Size: . 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

plant 
subrounded 

hard 

"fT~p~ \ 7 
X ^ . 

V 

r ~i 
s 

^ " ^ = ' - - < 
• ^ — ~ - . . , 

s 

L_ 

_ I \ 
T 

t j V — A 
\ 

. . | t | 

\ 

v—..,-

: " ' 

1 3 ^ 0—Jil 
1 1 

- ^ . , . J 
100000 

100 

90 

80 

70 . 
J 

60 

50 

I 
40 ' 

30 i 

20 

10 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 Inch 

1.5 inch 
l inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

1 
1 
i 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.4 
23.6 
13.6 
9.5 
6.9 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100,0 
100.0 
100.0 
86.9 
78.8 
74.6 
70.7 
60.2 
19.0 
4.3 
2.5 
1.7 
1.1 
1.1 
1.1 
1.1 
0.5 
0.5 
0.5 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
11.1 
10.1 
4.2 
3.8 
10.5 
41.2 
14.7 
1.8 
0.7 
0.7 
0.0 
0.0 
0.0 
0.5 

. 0.0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

21.2 
77.1 
4.2 
14.4 
58.5 
1.2 
0.5 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
Test/\merica Buriington 127554PS 9/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code:_ 
Sample 10: 

Lab ID:" 

WESTN4 
RBS-SED14 

767239 

SDG: 127554 
ETR(s): 127554 

Date Receh^ed: 
Start Date:' 
End Date:' 

9/11/2008 
9/12/2008 
9/30/2008 

Percent Solids: 79.9% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

f Non-soil material: 
Shape (> #10):" 

Hardness (> #10):' 

shells 
subrounded 

hard 

rpoppo—10 1 0 L TTTTr 

::^:=pi[:f:: 
tl 11 1 '" " ' '"̂  ' ' 

\ ^ 

, 

-T(-|—1 1- 11 1 1 r 

>--

r*l—1 1 1 1 | i | r 

s - ^ 

: z \ ::::: 
> 
L 

: £;::::: -Jo 1 a 1 i>—ei-Ui. - - Q . O 

100 

90 

80 

70 . 

60 

50 

40 

30 

20 

10 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 Inch 
2 inch 

1.5 Inch 
l inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
.850 
425 
250 
180 
150 
75 

37.2 
23.5 
13.6 
9.4 
6.9 
3.5 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
74.2 
61.9 
57.2 
54.2 
49.2 
30.7 
12.8 
6.7 
1.7 
I J 
1.3 
1.3 
1.3 
0.9 
0.9 
0.9 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
25.8 
12.3 
4.7 
3.0 
5.0 
18.5 
17.9 
6.2 
4.9 
0.4 
0.0 
0.0 
0.0 
0;4 
0.0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Slit 
Clay 

Percent of 
Total Sample 

38.1 
60.2 
4.7 
8.0 

47.4 
0.8 
0.9 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29,05:0 
TestAmerica Buriington 127554PS 9/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code:_ 
Sample ID: 

Lab ID:" 

WESTN4 
RBS-SEDl 5 

767240 

SDG: 127554 
ETR(s): 127554 

Date Received: 
Start Date:' 
End Date: 

9/11/2008 
9/12/2008 
9/30/2008 

Percent Solids: 82.5% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10): 

Hardness (> #10): 

metal,shells 
subrounded 

hard 

V \ 
\ 

\ 

^ 
\ 

'—""I—1 

^ 
" ^ ^ 
T V 

> 

' 

- - 0 

X 
A 

r - «• -

y 
\ 

V \ 
s 

D - —0—s-i 

-

— < i _ 

100 

90 

50 i 
c 
B 

40 € 

30 £ 

20 

10 

1O0000 10000 1000 100 

Particle Size, microns (um) 

Sieve 
size 

3 Inch 
2 inch 

1.5 inch 
l inch 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, Um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.2 
23.5 
13.6 
9.4 
6.9 
3.3 
1.4 

Percent 
finer 
100.0 

• 100.0 
100.0 
100.0 
100.0 
77.7 
59.8 
48.3 
44.7 
42.6 
37.7 
26.8 
17.9 
2.0 
1.3 
1.3 
1.3 
1.3. 
0.9 
0.4 
0.4 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
22.3 
17.8 
11.6 
3.5 
2.1 
5.0 
10.9 
8.9 
15.9 
0.7 
0.0 
0.0 
0.0 
0.4 
0.4 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

40.2 
57.8 
11.6 
5.6 

40.6 
1.2 
0.9 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 127554PS 9/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code:_ 
Sample ID: 

Lab ID:" 

WESTN4 
RBS-SED06 

767241 

SDG: 
ETR(s):" 

127554 
127554 

Date Received: 
Start Date: 
End Date: 

9/11/2008 
9/12/2008 
9/30/2008 

Percent Solids: 86.2% 
Specific Gravity: 2.650 

Maximum Particle Size: 25 mm 
(assumed) 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

sheil,plant 
subrounded 

hard 

H—: r r r -

\ 
\ 

\ 
\ 

• \ 

y 

1—*"!—1 " 

S 

^ \ 
, N ̂^ 

- 3 ^ 

"7 1 

" 3 
_ V 

3 
V _ A 

T T T " 

V 
- _ o _ _ o _ •-_n:—JJ-L 

T 100 

90 

80 

70 « 

5f 
ID 

60 % 

SO s 

c 
40 c 

o o 

30 I 

20 

10 

0 
100000 10000 1000 100 

Particle Size, microns (um) 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
l inch 

3/4 Inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.4 
23.6 
13.6 
9.3 
6.8 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
83.5 
63.7 
50.3 
41.4 
37.4 
31.6 
.14.3 
5.7 
3.5 
1.7 
0.9 
0.9 
0.9 
0.9. 
0.9 
0.5 
0.5 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
16.5 
19.7 
13.5 
8.9 
4.0 
5.8 
17.3 
8.7 
2.2 
1.8 
0.8 
0.0 
0.0 
0.0 
0.0 
0.5 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

49.7 
48.6 
8.9 
9.8 
29.9 
0.8 
0.9 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 127554PS 9/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: ' 

WESTN4 
RBS-SEDl 6 

767242 

Percent Solids: 77.9% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

SDG: 
ETR(s): 

umed) 

127554 Da 
127554 

Non-soil material: 
Shape (>#10):~ 

Hardness (>#1D):2 

te Received: 
Start Date: 
End Date: 

shell.plant 
subrounded 

hard 

9/11/2008 
9/12/2008 
9/30/2008 

jTOr-T-9-9 1 0 1 m T " ' 

::::::= S:::: 
s 

-t-l—1 ITTT ' 

^̂  

:bs ::::: 
. >^;^^ . . 

- - h — . . . . i r -

:=< 

- V 

- A — 
::- t::::: 

\ 
^^. 

' 

• ~ - o - - * - 0 — > - - > . . 

1 1 i 
100 

70 

60 

SO 

£ 
Ol 

1 
>, XI 

i i 
C 

40 

30 

1000 100 

Particle Size, microns (um) 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
l inch 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 
1 
1 
1 
1 
1 
V 

Particle 
' size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.0 
23.4 
13.5 
9.6 
6.7 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 

. 84.0 
72.2 
60.4 
55.5 
50.2 
34.2 
21.6 
14.6 
5.1 
1.9 
1.9 
1.9 
1.9 
1.3 
0.9 
0.9 

Incremental 
perceni 

0.0 
0.0 
0.0 
0.0 
0.0 
16.0 
11.8 
11.8 
4.9 
5.3 
15.9 
12.7 
6.9 
9.6 
3.2 • 
0.0 
0.0 
0.0 
0.5 
0.4 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

27.8 
67.1 
11.8 
10.2 
45.1 
3.8 
1.3 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Burlington 127554PS 9/30/2008 
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Particle Size of Soils by ASTM D422 

Cl ien t Code:_ 

Samp le ID: _ 

Lab ID: 

WESTN4 
RBS-SED65 

767243 

Percent So l ids : 84.3% 

Speci f ic Gravi ty : 2.650 

Max imum Particle Size: 25 mm 

SDG: 

ETR(s): 

!umed) 

127554 Da 

127554 

Non-soi l mater la l :_ 

Shape (> #10 ) : " 

Hardness (> # 1 0 ) : ' 

te Rece ived: 

Star t Date: 

End Date: 

shell.plant 

subrounded 

hard 

9/11/2008 

9/12/2008 

9/30/2008 

fTTTnTTV 
\ 

"* TTTT 

\ 
V ̂

. 
-

"X'" 

V 

' • = > - - ^ 

' ' "^ ~—~-4i 
V 

- r - f r — 

' ^ V 

—u - 4 -
- ^ -2 

_ r \ 
_ 3 

—;r—TTT'' 

\ 
•O 0 "~~-!>= LJ 

1 

' 

- J__ -o- o 

100 

ID 

60 

50 

40 

30 

s 
a 

1 
a 
o 
c 
c 
r o 
u 
a 

10 

100000 1000 100 

Part ic le Size, m ic rons (um) 

Sieve 
size 

3 inch 

2 inch 

1.5 inch 

l i n c h 

3/4 inch 

3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 

#200 

Hydrometer 

V 

Particle 
size, um 

75000 

50000 

37500 

25000 

19000 

9500 

4750 

2000 
850 
425 
250 
180 
150 
75 

37.5 
23.7 

1 13.7 

9.7 
7.1 
3.4 
1.4 

Perceni 
finer 

100.0 

' 100.0 

100.0 

100.0 

89.1 

76.9 

68.4 

63.4 
60.4 

50.3 

17.2 

5.6 
3.9 
3.2 
0.5 
0.5 
0.5 
0.5 
0.0 
0.0 
0.0 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
10.9 

12.3 

8.4 
5.0 
3.0 
10.1 

33.1 

11.6 

1.7 
0.7 
2.7 
0.0 
0.0 
0.0 
0.5 
0.0 
0.0 

Soli 
Classification 

Gravel 

Sand 

Coarse Sand 

Medium Sand 

Fine Sand 

Silt 

Clay 

Percent of 
Total Sample 

31.6 

65.2 

5.0 
13.1 

47.1 

3.2 
0.0 

Preparation Method: D2217 

Dispersion Device: Mechanical mixer with 

a metal paddle. 

Dispersion Period: 1 minute 

FSL024:07.29.05:0 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED66 

767244 

SDG: 
ETR(s): 

127554 
127554 

Date Received: 
Start Date: 
End Date: 

9/11/2008 
, 9/12/2008 

9/30/2008 

Percent Solids: 
Specific Gravity:_ 

Maximum Particle Size: 

84.0% 
2.650 

Crs sand 
(assumed) 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

plant 

1 

—1-1—1 1 

\ l 
- = s 

r r * !—1— 

^ > , , 
^ 

\ 
- 3 - , ^ 

t \ 

r r j t -

V, 

V . < 
V 
\ 
I 
\ 
, L . ± 
J 

, 

—LoJ l_-o 
100000 10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
l inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.5 
23.8 
13.8 
9.7 
6.7 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.6 
92.8 
84.7 
60.6 
50.3 
47.2 
44.3 
0.4 
0.0 
0.0 
O.O 
0.0 
0.0 
0.0 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
7.0 
8.1 

24.1 
10.3 
3.1 
2.8 

43.9 
0.4 
0.0 
0.0 
0.0 
0.0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt . 
Clay 

Percent of 
Total Sample 

0.0 
55.7 
0.2 
15.1 
40.4 
44.3 
0.0 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 127554PS 9/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code:_ 
Sample ID: 

Lab ID: ' 

WESTN4 
.RBS-SED67 

767245 

SDG: 127554 
ETR(s): 127554 

Date Received: 
Start Date:' 
End Date: 

9/11/2008 
9/12/2008 
9/30/2008 

Percent Solids: 61.6% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shells 
subrounded 

hard 

- 0 - \ 
\ 
\ 
\ 
\ 
> 

>. 

— 1 

5y - ^ 
_\ 

*>, 
\ 

1 

N 

1 T — 

- - - 0 — ^ 

1 nTT 

o-o—..,> 

L 
" • ~ - ~ o . . . 

^ 

t 

^-. 
^ . 

100000 10000 1000 100 

Particle Size, microns (um) 

10 

100 

90 

80 

50 S 

c 

40 "g 

i 
30 I 

20 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
l inch 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#80 
#80 

#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

29.6 
19.0 
11.3 
8.0 
6.1 

_ S I 
1.3 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
69.0 
46.8 
35.5 
34.1 
33.6 
32.9 
32.4 
32.1 
30.5 
26.5 
25.3 
22.3 
20.4 
17.4 
13.2 
10.2 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
31.0 
22.2 
11.4 
1.3 
0.6 
0.7 
0.5 
0.3 
1.6 
4.0 
1.2 
3.0 
1.8 
3.0 
4.2 
3.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

53.2 
16.3 
11.4 
1.9 
3.1 
13.1 . 
17.4 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 127554PS 9/30/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: ' 

WESTN4 
RBS-SED68 

767246 

SDG: 
ETR(s):' 

127554 
127554 

Date Received: 
Start Date: 
End Date: 

9/11/2008 
9/12/2008 
9/29/2008 

Percent Solids: 46.0% 
Specific Gravity: 2.650 

Maximum Particle Size: Crs sand 

Non-soil material: 
Shape (> moy. l 

Hardness (> #10):' 

plant 

mTTTT" H «r 1—*"" • = 

._ 

• — 1 5 . 
1 1 1 

' "-̂  

. 
\ 
\ 
\ 
\ 

. \l 

1 r-T-f* 

[ \ 
\ 
\ 

\ 
c -^ 

_ 
">o- 1 « — 5 . 

I ~ ~ 

-(> ... 

1 

..•,... 

V 

, 
10000 1000 100 

Particle Size, microns (um) 

100 

90 

70 2 
0> 

40 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
l inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 

.425 
250 
180 
150 
75 

36.0 
23.1 
13.4 
9.5 
6.8 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
97.9 
96.7 
93.6 
62.0 
33.3 
24.0 
13.1 
11.7 
8.4 
7.3 
6.2 
5.1 
2.9 
1.7 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.1 
1.2 
3.1 
31.6 
28.7 
9.3 
10.9 
1.4 
3i3 
1.1 
1.1 
1.1 
2.2 
1.2 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0.0 
86.9 
2.1 
4.3 
80.5 
8.1 
5.1 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
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Particle Size Analysis of Soils 
ByASTMD422 
Hydrometer Data 

Date and Analyst 

Set Number 
I 127554 I 

Client Code: 
SDG 

ETR(s): 

WESTN4 
127554 

127554 

Date Received: 
Start Date: 
End Date: 

11-Sep-08 
12-Sep-08 
30-Sep-oa 

Percent Solids 

MAP 9/24/08 

DJP 9/25/08 

Weighed 

MAP 9/24/08 

Mixed 

MAP 9/25/08 

Hydrometer 

DPS 9/26/08 

DPS 9/27/08 

Large sieves 

MAP 9/25/08 

DJP 9/30/08 

Small sieves 

DPS 9/29/08 

DJP 9/30/08 

Test number 
Lab number 

Time, min. (2) 

Reading 

Temperature, C 

Time, min. (5) 

Reading 

Tempera tu re , C 

Time, min. (15) 

Reading 

Temperature, C 
Time, min. (30) 

Reading 

Temperature, C 

Time, min. (60) 

Reading 

Temperature, C 

Time. min. (250) 

Reading 

Tempera tu re , C 

Time, min. (1440) 

Reading 

20.0 

Temperature, C 

767234 
! « .>a.iiiMimig 

1.0055 

1.0050 

20.0 

15 

1.0050 

20.0 

30 

1.0050 

20.0 

59 

1.0050 

20.0 

256 

1.0045 

20.0 
!̂ -.- -.>L..ma.A.t>^!'M^ »! 

1440 

1.0045 

20.0 

76723S 

1.0055 

20.0 

1.0055 

20.0 

15 

1.0055 

20.0 

30 

1.0055 

20.0 

58 

1.0050 

20.0 

256 

1.0045 

20.0 

1440 

1.0045 

20.0 

767236 

1.0055 

20.0 

1.0050 

20.0 
,.,.Mrm.^;.,:^sr: 

15 

1.0050 

20.0 

29 

1.0050 

20.0 

58 

1.0050 

20.0 

250 

1.0050 

20.0 
SBS 
1434 

1.00S0 

20.0 

767237 
jiiystiiHiii.^?? 

1.0070 

20.0 

1.0065 

20.0 

15 

1.0065 

20.0 

29 

1.0065 

20.0 

63 

1.0060 

20.0 

250 

1.0055 

20.0 

1434 

1 0055 

20.0 

767238 

1.0050 

20.0 

1.0050 

20.0 

15 

1.0050 

20.0 

31 

1.0050 

20.0 
j .!lMiwaii^..lwg 

60 

1.0045 

20.0 

240 

1.0045 

20.0 

1424 

1.0045 

20.0 

767239 
i.-.j;„!..ji..j.<»a 

1.0055 

20.0 

1.0055 

20.0 

15 

1.0055 

20.0 
::l"!lljM.ifl,..WJfBT 

31 

1.0055 

20.0 

59 

1.0050 

20.0 

234 

1.0050 

20.0 

1418 

1.0050 

20.0 

767240 

1.0055 

20.0 

1.0055 

20.0 

15 

1.0055 

20.0 

31 

1.0055 

20.0 

59 

1.0050 

20.0 

265 

1.0045 

20.0 
R )l-.v-.jyBa|IK™ilBaH;;r.j.-!:;';.^^ •» ^ 

1412 

1.0045 

20.0 
Hydrometer used: 

Calibrations: 
705151 Model #: ASTM 151H 

L temp, C 
17.0 

Lread 
1.0045 

H Temp. C 
23.0 

Hread 
1.0035 

Manubcturer 
Cal. Date: 

8 
767241 

1.0050 

20.0 
:-..^;OTB-..wwito,>-..wii C 

1.0050 

20.0 
„.,--,«..* .MJ«.: 

15 

1.0050 

20.0 
3 ^ E l 

32 

1.0050 

- 1 ' • ^ " " • " " " ^ • • ' ^ ^ 

20.0 

60 

1.0050 

20.0 

259 

1.0045 

20.0 

1406 

1.0045 

20.0 
HB Instrument 

767242 
«l.iJMIIIIMJ.J.iTg 

1.0060 

20.0 

1.0060 

20.0 

15 

1.0060 

20.0 

30 

1.0060 

20.0 

63 

1.0055 

19.5 

253 

1.0050 

20.0 

1400 

1.0050 

20.0 

10 
767243 

iiiiiim.j-Miilin.il. 

1.0045 

20.0 

1.0045 

20.0 

15 

1.0045 

20.0 

30 

1.0045 

20.0 

57 

1.0040 

20.0 

247 

1.0040 

20.0 

1394 

1.0040 

20.0 

11 
767244 

1.0045 

20.0 

1.0040 

20.0 

15 

1.0040 

20.0 

30 

1.0040 

20.0 

63 

1.0040 

20.0 

241 

1.0040 

20.0 

1388 

1.0040 

20.0 

12 
767245 

1.0260 

20.0 
:.j..iit3a}-i!s^rr 

1.0250 

20.0 

IS 

1.0225 

20.0 

31 

1.0210 

20.0 

57 

1.0185 

20.0 

235 

1.0150 

20.0 

1382 

1.0125 

20.0 

09/09/07 
Hydrometer start time: 

Itydrometer data entered: 
12:29 

DJP 9/30/08 

IQ 
(D 

VD 

O 
l-h 

to 

FSL024:07.29.05:0 
TestAmerica Buriington 

127554PS 9/30/2008 
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Particle Size Analysis of Soils 
By ASTM 0422 
Hydrometer Data 

Date and Analyst 

Test number 
Lab number 

Set Number 
127554B 

Client Code: 
SDG-.' 

ETR(s):" 

WESTN4 
127554 
127554 

Date Received: 11-Sep-08 
Start Date: 12-Sep-08 
End Date: 29-Sep-08 

Percent Solids 

MAP 9/22/08 

MAP 9/23/08 

Weighed 

MAP 9/22/08 

Mixed 

MAP 9/24/08 

Hydrometer 

MAP 9/25/08 

DPS 9/26/08 

Large sieves 

MAP 9/24/08 

DJP 9/29/08 

Small sieves 

MAP 9/26/08 

DJP 9/29/08 

Time, min. (2) 

Reading 

Temperature, C 

Time, min. (5) 

Reading 

Temperature, C 

Trme, min. (15) 

Reading 

Temperature, C 

Time. min. (30) 

Reading 

Temperature, C 

Time, min. (60) 

Reading 

Temperature, C 

Time, min. (250) 

Reading 

Temperature, C 

Time, min. (1440) 

Reading 

Temperature, C 

1 
767246 

1.0085 

20.5 

1.0070 

20.5 

15 

1.0065 

20.5 

30 

1.0060 

20.5 
SSBS 

59 

1.0055 

20.5 
s s s s s z s s z 

256 

1.0045 

20.5 

1440 

1.0040 

20.0 

15 

30 

58 

256 

1440 

15 

29 

58 

250 

1434 

15 

29 

:Kh|..:.... ...M,K -J;.}^.'..-!,... 

63 

250 

1434 

•"'^'- '- ' ir"""=g" •.o..-^.v»-»..~ wtJ'H^^ii,.. 
15 

31 

60 

240 

1424 

.fat,IUM:.W;,Mllll 

15 

31 

•...tJ.-iilSr. ^?!^BM imiify^ 

59 

234 

1418 

15 

31 

59 

- ^ .H.'Jl..i:..KIUm.H..-.iim lgBm!::,,...M,»l.W-„3 !.„...^.4„.A-»! 

265 

1412 

Hydrometer used: 
Calibrations: 

313119 
L temp. C 

17.0 

Model #: 
Lread 
1.0035 

ASTM 151H 
H Temp, C 

23.0 
Hread 
1.0030 

Manufacturer: 

'WWnWiMiME 

15 

32 

60 

259 

1406 

ELE 

^ ^ B S l B i S s 
15 

30 

63 

253 

.•.T„4^..wi..mi,;u.|,„^, . 

1400 

10 

B S i H S S a E 

" > " • - ' " " ' * • • » = 

15 

30 

IlliWV-li-"' 

57 

247 

1394 

11 

.>riM4mHi-H!ag5; 

15 

30 

63 

241 

1388 

12 

ajjii«!ii,il.,! 

imssssim 
15 

31 

57 

jriMWta ' . ' • ^ i m u t . m i ^ ^ - . 
235 

-Ir'ii-firrin''^" '.•'~^...«^.-=^...'.^.. 

1382 

Cal. Date: 09/09/07 
Hydrometer start time: 17:07 

Hydrometer data entered: DJP 9/29/08 

su 
IQ 
(D 
to 
o 
o 
l-h 

to 
• J 

FSL024:07.29.05:0 
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Particle Size Analysis of Soils 
ByASTMD422 
Hydrometer Data 

Date and Analyst 

Set Number 

I 127SS4 I 

Client Code: 

SDG: 

ETR(s): 

WESTN4 

127554 

127554 

Date Received: 11-Sep-08 

Start Date: 12-Sep-OB 

End Date: ^ - , ^ 0 ^ 

Percent Solids . ^ Weighed t^ixed, __^ Hydrometer Large gjeves _ . ^ , Small sieves 

M 1'̂ \-o^ 
Test number 

Lab number 

Time, min. (2) 

Reading 

Temperature, C 

Time, min. (5) 

Reading 

Temperature, C 

Time, min. (1S) 

Readiiig 

^ y Temperature. C 

Time, min. (30) 

Reading 

Temperature, c 

Time. min. (60) 

Reading 

Temperature, C 

Time, min. (250) 

Reading 

Temperature, C 

Time, min. (144Q) 

Reading 

j..^m..-iBm...=..w--.i.i:..ri..^lF 

' - ..--l.^^trcri. H .....J-^.. 

I . o o £ o 

767234 

(.ooS^r 
; i o . o 

; i o . o 
'rfft j ^^!^:.gg-:^.l;^.l̂ -^^^^ îlJyH' 

15 

/•6cs S Q 

^O.O 
30 

Neo 5o 

59 

/ . o p ^ o 
-RO-O 

256 

•' '0<^^r 
-i<5 .O 

1440 

l ^ o o v ^ 

Temperature, C 3 L < 3 , C ? ^ ^ ' * ^ 

767235 
lj-'-----' ., l : \ ^ ^ l ' ••••-•I fclf'B.'m ijHimfJl'iLi 

/ . oo^ 5r 
i a o 

.•»:<ri>i!a;f*.i;-^-'^-=v-];vJ',! 

Aoosr 
n.c.o 

15 

/ c ? 0 : S T (.oo/'o 

.30.0 
- v' ^ W . " . ^ . . . .^rr.:.~. 

30 

i.oo^r 
3c.c 

,4, ..••^)v..juaar 
58 

•oc>5'£:> 

^ G , i t> 

256 

l^oMs-
:ZD o 

1440 

/ . O O L , 
^ 

767236 

/• Q oSr 

^ O . O 
. .• . , j , i i imm,i>j, . . . 

^o<)30 
-̂ <3., 

15 

;2s.c> 
tl,..!.;. UilZa .̂ .......L-J'M.... At.. 

29 

L P p ^ o 
:?6 Vg 

58 

l.c>^sh 
-PQ. O 

250 

( . O Q 

1434 

\ . 0 o ^ o 

767237 

f. Ctrl'? a 

no^ 

/,on6r 
;2o<D 

15 

/ • 6 o 6 ^ 

-^6.o 
29 

/ . O o 4 ^ . 
-:iQ .=^ 

63 

|.oo^o 

Ji6.Q 
250 

( O Q S S ' 

[ ^ ' 
1434 

0 0 5 $ 

T6723B 

/ - O O ^ O 

J iO .O 

1.00,^0 

A Q . C * 

15 

I ."OS-id 

n o . a 
31 

•oc^jg'b 

°?oo 
60 

•00 y g ' 
:3o,Q 

240 

I.OQ^S-
; Q ^ .. ^ . o 

1424 

I d o l s ' 

^ . o ^Q.a ^ . Q ^ o . d ^ 

767239 

(>Oo-y^ 

< 0 - O 
S : - ' i = > ' — ' " " • 

/-^Q^r 
-2o.o 

15 

xva^s 
c?6. 

31 

/ . O Q J S ' ^ 

-20. 

59 

I. oo5o 
2 O.O 

234 

/.Of?-Sq? 

Ao< 
1418 

i - 0 0 ^ 0 

767240 
^ • • • ' • ' ^ ' • • • ; - - ' . i — ' • ' 

1.6055 
-?64 

.-^^:jj::;.?^;^!-.^;.'j:^;r(..-ai I F R ^ 

^ 6 o 5 . < 
1^60 

15 

,oo?;<r 
: i 6 , o 

31 

/ / t f j v S S ^ 

Q ^ ^ 
59 

/.Of? 5 o 

D?x_^ . ,265 

1412 

< 7 < ' ^ ; 

LO . ' ^ 

Hydrometer used: n* * -^ i ^ > 
Calibrations: 

Model*. ASTM151H 
L temp, C 

17.0 
Lread H Temp, C 

23.0 
H read 

Manufacturer: 

Cal. Date: 

8 
767241 

1.00.5b 

•2C.C 

/ •00 5t> 

g6;.0^^^ 
15 

(.oo5b 

'JO-CJ 
:JSTJi i r : , : . . 'ga^ ihrfj*i';l!n^iij'.*- •;,.---jj..trg. 

32 

.0(^50 
-2o.c 

60 

I . O Q S O 

259 

io^ 

1406 

] .O0H$ 

2.0-0 

9 
767242 

}MA. 
<3o.c 

/.OQ 6o 
30.0 

-15 

/' Oo(C.O 

l o . 
30 

(•OC)<^ 

-2o,(3 

63 

/a)sr 
L3i: 

253 

/ . O Q ^ 

l ^ ' :©-o 

1400 

.ao,fo 

10 
767243 

• ^ ' ^ " ' " " ^ • ' • ^ • , . . r j . . .« . . .-....-^ 

/.6o^r 
.3 CO 

/ 0 0 < l < 

:?oo 
15 

/.QC^^'?" 
^O.O 

30 

/.o^yVs' 
^ . < 

57 

( O O V Q 

3o.o 
247 

/.ooV 
c 

1394 

( . o f - f O 

11 
767244 

/ .OcyQ^ 

<^C}.0 

/•ooVo 
3<?,o 

15 

l . o o ^ 
QO-O 

.^ffiffi nig;=^--.-.v.>. ^ 

30 

/,06-^O 
ao-e> 

63 

(..^Q<^d 

M ^ . 
241 

/ . Q O . ^ O 

^ ^ 
1388 

f.oOVO 

QLO-O I g o o I < > o I ^ o . o 

12 
767245 

/ oICo 
^O.O 

{.Q?sr. z_ 
^ 0 , 

15 

Ls^SL 
2o.o 

31 

^o?/o 
:?0.o 

57 

I^iS£-
^(7.0 

235 

1.0 I So 

-^0.6 
1382 

(.0135 

Hydrometer star t t ime: . .» 
Hydrometer data entered: ' ' " • ^ ^ . - v . ^ 

1-3^fi 

FSL024:07.29.05:0 
TestAmerica Burlington 

127554PS 09/12/08 
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Particle Size Analysis of Soils 
By ASTM D422 
Hydrometer Data 

Date and Analyst 

Set Number 
127554B 

Client Code: WESTN4 
SDG: 127554 

ETR(s): 127554 

Date Received: 11-Sep-08 

Start Date: 12-Sep-08 

End Date: < t - 1 * ^ 0 6 

Percent Solids Large^eves Weiglied ^ .. Mixed _ , , v. Hydrometer __ Largejs Small sieves 

Test number 1 
Lab number 

Time, min. (2) 

Reading 

Temperature, C 

Time, min. (5) 

Reading 

Temperature, C 

Time. min. (15) 

Reading 

Temperature, C 

Time, min, (30) 

Reading 

' Temperature, C 

Time, min. (60) 

Reading 

Temperature, C 

Time, min. (250) 

Reading 

Temperature, C 
Time. min. (1440) 

Reading 

Temperature, C 

767246 
i tu t feeaai i . .vJ>,..aiii 

2 ms. 
le z. 

(•oQ^f? 

•^ii^....-n:\vh'"A 

15 

L m ^ 

30 

ESEC 

59 

256 

M^'. 
1440 

f-OO </(b 

^6.C) 

l a K s a a s s E 

issssasss^ 
15 

30 

^ ' " ^ - ' " - ' • • " • ' " • ^ - • ^ - • ^ y 

58 

256 

1440 

îti!.-.-.A..,I..MIi.:̂ !!E5 t ^ ^ J ^ ^ r ^ ^ 

15 

29 

58 

250 

1434 

2i---§' 

15 

29 

63 

250 

t^-lnllt't! • -. '?'K:J' ' ' ! f-* 

1434 

Hydrometer used: " ^ ) ̂  H Q Model #: ASTM 151H 

•;liJ«l'^..E^>:Jk,b;f™flnS "'tU-.̂ }i.:'T'..-ifi-V"?t".,.-gr 

15 

31 

60 

240 

1424 

15 

31 

...-:.:*...• ~ :̂ *.,;.J. J:,..,..... -.... 

59 

234 

^....,..,1-^ F H W •,-JW,..a.J-iT.J-

1418 

15 

31 

59 

265 

1412 

Calibrations L temp, C 
17.0 

Lread H Temp, C 
23.0 

Hread 
Manufacturer: 

Cal. Date: 

15 

32 

60 

259 

vl , 'U • lur.-S. 

1406 

15 

30 

63 

J53 

1400 

10 

15 

30 

A....h .faik, ;•::-> .!• j.J.ii.'Tr 

57 

247 

1394 

15 

30 

63 

241 

...̂ -.e,..̂ ..d̂ :. 

1388 

12 

15 

31 

T - S ^ [;•..,••> J'11-M,>.<:..J-.. 

57 

235 

••^•^V1t'Mi'.t3!^r;^--!gtp 

1382 

Hydrometer start time 
Hydrometer data entered: / f ^ 2 

FSL024:07.29.05:0 
TestAmerica Buriington 

127554BPS 09/12/08 
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Particle Size Analysis of 
Soils By ASTM D422 
Sieve Data 

Dry prep = 0421 
Wet prep = D2217 

Standard 
Values 

Opening, um 
75000 
SOOOO 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

Client Code: ̂ sh 

SET: j ^ZWgJta 
Test 1 Z 3 4 S 6 7 6 

Laboratory No 7 6 7 » » " ' ' f t g f i ^ T ' f * ? ? * - ' ' r f B a f T * "rSTaSS ^ W t ^ ^ ' f i V f t M " W % i r 

Sample ID gips^aM^^ilgi^^Eliisei 8 8 ^ « i p 4 ^ssi^i?ofeB»^5got3. «»sy?J(;^»«i|isspns F(|%««|de^ 

Date Rec: Start Date: | M § 

End Date:! 

Sample Prep 
Pan.g 
Pan/sample, g |fM(1 
Pan/dry sample, g 

D2217 D2217 

.V •mm 

D2217 

194.07 

D2217 

ir i.s7-

02217 

*78a6 

D2217 02217 

w a r n U i 21985 

Hardness 

Sample % Solids 

Dry sample wt, g 

Hygroscopic Moisture correction factor (HMCF) for dry prep / Percent Solids for dry and wet prep 

Pan/sample, g - " ^ l ^ ^ f " ^ ' ^ - 2 6 « 37.49 Z I . W 3a,5S 
Pan/dry sample, 9 , 33.10 ' . , ' \ ! i i M 2 . . 28,75 16.18 . J!5rB4 t l 4 ( » ' ' S A , » > 
HMCF 100.0% 100 0% 100 0% 100.0% 100.0% 100.0% 100.0% 

D2217 

lASiS? 

"36.« 
100.0% 

D2217 D2217 02217 

100.0% 1000% 

D2217 

100 0% 

Description of >#10 particles 
Non-soil material na shells stieilB sheds plant plant s t i l l s melaiishells 1shei^,pl$H|..>-shell',planl shell,plant 
Shape subangufar ^ulyauhd«i subniupded sutanxJndBd subrounded svtsDunddd subrounded subrounded subraundsd subK 

hard hard 

81.2% 

158.88 

Sieve * Sample Weights 
Mass g 

489 89 
J«S8 17_ 

3dBBZ 
' -37861 

440 02 

» 3^5 01 
t* '32537 

Maximum Particle size 
9.5 mm 

twn f 

81.5% 

154.31 

Mass g 

46629 
S09 5S 
477 

hBid 

76.0% 

14758 

hSR) 

73.4% 

125.96 

Mass g Mass g 

459 71 
49S19 
4a&03 

hard 

82.4% 

147.87 

Mass g 

46398 
50331 

Default SG 2.65 Specific gravity ?.6S0' 

3 M 6 P 
37a4e 
366 74t 
342,iS3 
336.58 

19 mm 

"?.85P' 

393 B5 
35993 
39378 
387 \S 
34199 
33200 

19 mm 

2.850 

49523 

.JlLHtU.JzJDA 
394 62 
^36176 
^091 
3^77 
34643 
33821 

9.5 mm 

,2«50_ 

39B18 
37Z24 
40862 
358.20 
334 84 
12638 

19 mm 

2650 . 

nan) 

79.9% 

178.82 

Mass g 

49389 
51032 

haid 

82.5% 

181.38 

Mass g 

i -

48809 
520 72 

JgajO j486 32 
39792 " 398 i a ~ 
385 59 
3IS0>B0 

34314 
d 3 3 l £ 

19 mm 

2 650-

3B0 50 
3S674 
35613 • ' 

,353 ()8 •* 

19 mm 

2.650 

horn 

86.2% 

172:01 

Mass g 

48839 
48153 
51153 
48056 

25 mm 

| f 2 j » -

77.9% 

173.32 

Mass 9 

47541 
50878 
485 80 

held 

84.3% 

151.15 

Mass g 

47439 
48614 
50111 

plant 
, na F' 

na 

84.0% 

191.93 

Mass, g 

shells 
S U M p ^ e d 

61.6% 

133.52 

M a s s j 

488 89 
517 9? 
48049 

3ee4a> 4009S 39709 40596 394 2S 
36886 365 87 37190 37219 35740 
a T f j M 3^537 3S!f3r7,,5 ' ,39398 3 4 8 6 f 
35136 3® 41 „ - « | | > * f M6.27 -,^X-^ 
saSM^ 3|412 i i f ^ # k 3 | # 1 1 ,3^55 
32T9e-?' 34084 < 3g4^|:%flS^7^ •' -326^ 

19 mm 

2650 

25 mm 

24150 

Cissand 

. 26S) : 

19 mm 

Sample Mass Parameters 
Sample Mass >#10, g 4.39 51.65 21.66 1^91 37.60 76.54 93.86 100.80 68.72 55.27 0.35 8616 
Sample mass <#10,9 154.49 102.46 125.92 113.05 110.27 102.28 87.52 71.21 104.60 95.88 191.58 47.36 

SU 
U3 
(D 

l\J 
FSL024: 07.29.05:0 
TestAmerica Burlington 127554PS 9/30/2008 

to 



CO 
o 
Q 

to 

Ul 
Ul 
it^ 

"-3 
(D 
01 
r r 

(D 

H-

o 
su 
U 

c 
H 
M 
H-
U3 
rr 
O 

Particle Size Analysis of 
Soils By ASTM 0422 
Sieve Data 

Dry prep = D421 
Wet prep = 02217 

Standard 
Values 

Sieve 
3 inch 
2 inch 

1.5 inch 
l i n ch 

3/4 Inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#60 
#100 
#200 

Opening, um 
75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

Size 
3 inch 
2 inch 

1.5 inch 
- 1 inch 
3/4 inch 
3/8 inch 

#4 
#10 

Sieve (tares) 
Mass 0 

ETR(s): 

S D G : S ^ 6 § i s 
Date Rec: a ^ S S l i l ^ i l Start Date: to 

End Date: t i J 8 » S « W » i 

Test 
Laboratory No 

Sample ID 

10 11 

f ̂ "^ m^^ 
Sample Piep 02217 
Pan.g 
Pan/sample, g ife^fliBgljI. ' - i k l f ^ j s A ^ l W ^ ' f S i ^ ' 
Pan/dry sample, g 

' ^ J A ; R ' v^ j -u i» ' f » » - * i i r - i i B . M f i n « Srt.t., 

Hygroscopic Moisture correctton factor (HMCF) for dry prep / Percent Solids for dry and wet prep 
'Pan .g , IjOO , 

Pan/sample, g • ' ' 1 8 8 6 ' .>• * 
Pan/dry sample, g 9 9 2 r . v ' 
HMCF 100 0% 

Description of >#10 particles 
Non-soil material plant • i v i -
Shape na " • • 
Hardness tia 

Sample % Solids 46.0% 

Dry sample w t . g 72.66 

... r ' l A 

7 ^ 

I 

#20 
#40 
#60 
#80 
#100 
#200 

Default SG 

Sieve + Sample Weights 
Size Mass g Mass, g Mass, g Mass, g Mass, g 

3 inch r 
2 inch • --

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 

,. 4 

, g Mass, g Mass, g Mass, g g Mass, g Mass, g 

f f i ' i f f ^ ' , 
• * t ( " m 

• 46884 

33311 
323,22 

S8S76 
'982 88 
34945 
355 90 
339 88 
33112 

Maximum Particle size 
Crs sand 

2.65 Specific graviw '?|B2#ogj^«p|a)p^:||gi#f.;:;^^^ ,ss|«siif:f-ft -!:tte:*iiaiif;^^M"';«M^^^^^ 5l:#.ft^-it^ .'te 

• d 
su 

U3 
CD 

Sample Mass Parameters 
Sample Mass >#10, g 1.53 
Sample mass <#10,g 71.13 

0.00 

#VALUE1 

0.00 

#VALUEI 

0.00 

#VALUEI 

0.00 

#VALUE! 
0.00 

#VALUEI 

0.00 

#VALUE! 
0.00 

#VALUE! 

0.00 

tfVALUEl 

0.00 

#VALUE! 

0.00 

#VALUE! 
0.00 

#VALUEI 

to 
it^ 

O 
Hi 

to 

FSL024: 07.29.05:0 
TestAmerica Burlington 127S54BPS 9/30/2008 
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TestAmerica Burlington 

SAMPLE RECEIPT & LOG IN CHECKLIST 

Qisnt WJESTNH m^ \X?6^H 
Dete Recswed: I09 in Date; 

ETR: 

^ 5 S H 
Time Received: ^4^ By: 

SDG: Received By: Q f t ' ^ Sionaturs: 

Projsct: # Coolers Received: X PM Signature 

Samples Delivered ByyShipping Service • Courier a Hand o Other fspecify) Date: 

List Air bill Number(s) or Attach a photocopy of the Air Bill: 

GOOIJERSCMPJJ'' • yES : •,N0 '- :NA 

There is no evidence to indicate tampering JC 
Custody seals are present and intact 

^ 
Custody seal numbers are present 

^ If yes, list custody seal numbers: 

Thermal Presen/ation Type: ' V ^ e l Ice p Blue Ice p None • Other (specify) 

R Gun ID; ife Correction Facior (CF) = 
/ -

Cooler 1: Cooler 6 C Cooler 11 C Cooler IB 

Cooler 2: Cooler 7 Cooler 12 Cooler 17 

Cooler 3: •c Cooler 8 Cooler 13 Cooler 18 

Cooler 4; Cooler 9 Cooler 14 Cooler 19 
Cooler 5 "C Cooler 10 C jCooler 15 •C Cooler 20 

Unless otherwise documented, the recorded temperature readings are adjusted readings to account for the CF ol the IR Gun 

EPA Criteria: 0-6°C, except for air and geo samples which should be at ambieni temperature and tissue samples, which may be frozen 

Some clierits require thermal preservation criteria of 2-4 'C or other such criteria. The PM must notify SM when alternate criteria is specified. 

S|CWRLE:C.QjStpifjb'N...;'''i': YES 

TC 
,N0 NA COMMENTS 

Sample containers were received intacl 

Legible sample labels are affixed lo each container K 
c-Hfan^offfcasjopy (QOC) Y€S :NO NA- COMMENTS 
COC is present and includes the following information for each container: 

Sample ID / Sample Description J ^ 
Date of Sample Collection . ^ 
Time of Sample Collection .2^ 
Identification of the Sampler K 

• Preservation Type 

^ 

X 
Requested Tests Method(s) 

Necessary Signatures 

Internal Chain ot Custody (ICOC) Required i C 
If yes to above. ICOC Record initialed for every Worl<sheet 

^ SftM'f|.-ElN!;Msl^ia:./:'ij).S'ABlLlTy; YES I'i'HO HA' COMMENTS'. 
The sample container matches the COC 

Appropriate sample containers were received for the tests requested 

Samples were received within holding time >^ 
Sufficient amount of sample is provided for requested analyses :K 
VOA vials do not have headspace or a bubble >6mm (1/4" diameter) :s 
Appropriate preservatives were used lor the tests requested ^ 
pH of inorganic samples checked and is wiihin method specification S If no, attach Inorganic Sample pH Adjustment Form 

AN.oiviJ^Lyi?,>jc:R sijMWARY: 

FSR002:12.19.07:3 
TestAmerica Burlington 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

September 30, 2008 TestAmerica Laboratories, Inc. 

Mr. Daniel Gaughan 
Weston Solutions 
205 Campus Drive 
Edison, NJ 08837-3939 

Re: Laboratory Project No. 28000 
Case: 28000: SDG: 127633 

Dear Mr. Gaughan: 

Enclosed are analytical results for samples that were received by TestAmerica Burlington on 
September 16"̂ , 2008. Laboratory identification numbers were assigned, and designated as 
follows: 

Lab ID 

767683 
767684 
767685 
767686 
767687 
767688 
767689 
767690 

Client 
Samole ID 

Received: 

RBS-SED56 
RBS-SED57 
RBS-SED58 
RBS-SED59 
RBS-SED60 
RBS-SED61 
RBS-SED63 
RBS-SED64 

Sample 
Date 

127633 

09/15/08 
09/15/08 
09/15/08 
09/15/08 
09/15/08 
09/15/08 
09/15/08 
09/15/08 

Sample 
Matrix 

SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 

Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of * 
this submittal. 

The samples in this sample set were analyzed for particle size distribution by ASTM D422, and 
included both the sieve and hydrometer determinations. 

Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.) 
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard. Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 

SDG: 127633 TestAmerica Burlington Page 1.1 of 19 

30 Community Drive • Suite 11 South Burlington, VJ 05403 tel 802.660.1990 fax 802.660.1919 www.testamericainccom 

http://www.testamericainccom


L 
TestAmerica 

THE LEADER IN ENVIRONMENTAL TESTING 

If there are any questions regarding this submittal, please contact me at 802 660-1990. 

£-

Sincerely, 

|rk Y^ng 
ProjectManager 

KFY/hsf 
Enclosure 

i 
SDG: 127633 

^2: 
TestAmerica Burlington Page 1.2 of 19 
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Chain of Custody 

§ 
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CQ 
a 
o 

to 

^ m̂  t r \ 

\nchorage 
:000 W. International Aiiport Road 

luiteAlO ^ 

Anchorage, AK 99502 

ihone 907.563,9200 fax 907.563.9210 

Chain of Custody Record 
TestAmerica 

THE LEADER IN ENVIRONMENTAL TESTING 

A ^ ^ N o . \ \ * i t > , TestAmerica Laboratories, Inc. 

Client Contact ProjectManager; ; : > , <Sr<xs j , \ ->D>v^ SiteContact: X ^ fc-t3»^j.V^cv^ Date: « \ \ . - ^ > \ o ^ - t f COC No: 

four Company Name here u ^ j & t y T o N J Tel/Fax: Lab Contact: Carrier: \ - ^ ^ , < . I o f COCs 

Vddress ' Z . c . ' S . C - ^ ^ o - . . . . - ; > < - . Analysis Turnaround Time 

:ity/State/Zlp - fe. ^N.>.>>•.«> I . v i a ^ o * ^ ^ " ^ ' Calendar ( C ) or Work Days (Wj 

xxx) xxx-xxxx Phone - ) V ^ . " W n - S - ^ < J O 

xxx) xxx-xxxx FAX 

'roject Name: 

site: 
' ^ « > - / « ^ r f c < ^ ^ C^ f .—. 'iS-N.c>.« 

TAT i f different fiom Below 

(XI 

CD ' C # 

2 weeks 

1 week 

2 days 

n t day 

Sample Identification 

Sample 
Date 

Sample 
Time 

Sample 
Type Matrix 

dor 
Cont 

O 

Job No. 

SDG No. 

Sample Specific Notes: 

CD 
CQ 
r t 

(D 

CO 

M 
H -

I Q 
rT 
O 

R.<s>̂  - s a r ; > ^ c ' i \ « W s \^\') s.^ 
R g y t ? - t S a t a -jg^-^ V'AZ,^ f / 

R>g>r^- ^ a o ^S$^ » H T . « . 

R . O > - ; ^ - • * » a = . Q - F ^ - i H 3 & 

l^stSrS - r ^ t ! > o ^jc;> I H S o 

^ 
i ^^ - s - t s a -o C » i''J<S5 

R t t V f l - - s . ~ Q « k ^ P'srr 
P . g>r3 ' ::barT=> tc^rs v ^ O t 

^ ^ 5 - t b d o 4 -̂1 « C * i \ 

^ P 

reservation Used: 1= Ice, 1= HCI; 3=H2S04j 4=HN03; S=NaOH; 6= Other _ 

'ossible Httzxird Identification 

Non-Hazard a Flammable • Sliin Irritant Poison B CZl U n k n o w n ^ 
Sample D isposa l ( A fee may be assessed i f samp les are re ta ined l o n g e r than 1 mon th ) 

•'Return To Client CD, 'Disposal By Lab • . 'Archive For Months 

:pecial lustructions/QC Requirements & Comments: 

\n^o. 
Relinquished b' inquished W > - > ^ " — ^ 

inquisned bvL/^ 

( ^ • S t c . a . ' ' ^ ; • S . - . , . ^ v N 

Company: Date/Time: Company: 

Date/Tfcne: lelinquisned by^ / ^ 

0> 

^ Lellnquished by: 

IA) 

Company: Dale/Time: Company: 

Company: Date/Time: Received by: Company: Date/Time: 

O 

W) 

file:///nchorage
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i Client Code: 
Sample ID: ~ 

Lab ID:" 

Particle Size of Soils by ASTM D422 

WESTN4 
RBS-SED56 

SDG: 
ETR(s):" 

127633 
127633 

767683 

Date Received: 
Start Date:" 
End Date: 

9/16/2008 
9/16/2008 
9/29/2008 

Percent Solids: 
Specific Gravity: 

Maximum Particle Size: 

15.1% 
2.650 

Crs sand 

Non-soil material: 
Shape (> #10):" 

Hardness (> #10):" 

plant.wood 

i 100000 
- J -

1000 100 

Particle Size, microns (um) 

Sieve 
size 

3 Inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 

. #20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9600 
4750 
2000 

850 
425 
250 
180 
150 

75 
36.0 
23:2 
13.5 
9.6 
6.9 
3.3 
1.4 

Percent 
. finer 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
62.8 
62.5 
61.0 
57.6 
54.7 
53.2 
43.7 

• 34.2 
21.3 
14.8 
11.6 
11.6 
11.6 
11.3 

Incremental 
percent 

0.0 
0.0 . 
0.0 
0.0 
0.0 
0.0 
0.0 
37.2 
0.3 
1.4 
3.4 
2.9 
1.4 
9.6 
9.4 
12.9 
6.5 
3.2 
0.0 
0.0 
0.3 

Soil 
Classification 

Gravel 
Sand. 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0.0 
56.3 
37.2 
1.8 
17.4 
32.1 
11.6 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

/T -

FSL024:07.29.05:0 
TestAmerica BuriinotOÎ  @ ) 

4 n-f e ' i ' s r^C r\ i-^Ait^nn 
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Particle Size of Soils by ASTM D422 

Client Code:_ 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED57 

767684 

SDG: 
ETR(s):" 

127633 
127633 

Date Receh^ed:_ 
Start Date: 
End Date: 

9/16/2008 
9/16/2008 
9/29/2008 

Percent Solids: 52.7% 
Specific Gravity: 2.650 

Maximum Particle Size: Crs sand 

Non-soil material: 
Shape (> #10):" 

Hardness (> #10):" 

plant 

na 

100000 10000 1000 100 

Particle Size, microns (um) 
10 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

35.5 
23.2 
13.6 
9.8 
6.9 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
98.6 
97.6 
95.8 
92.2 
86.8 
82.5 
35.4 
16.3 
7.9 
4.3 
4.3 
3.1 
3.1 
3.0 

Incremental 
perceni 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.4 
1.0 
1.8 
3.7 
5.4 
4.3 
47.1 
19.0 
8.4 
3.6 
0.0 
1.2 
0.0 
0.1 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0.0 
64.6 
1.4 
2.8 
60.5 
32.3 
3,1 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

SDG 

FSL024:07.29.05:0 
TestAmerica Burlington 

127633 TestAmerica Burlington 

127B33P.«! 9/?3/7nnS 
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i Client Code: 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED58RBS-SED59 

767685' 

Particle Size of Soils by ASTM D422 

SDG: 
ETR(s):' 

127633 
127633 

Date Received: 
Start Date: 
End Date: 

9/16/2008 
9/16/2008 
9/29/2008 

Percent Solids: 64.9% 
Specific Gravity: 2.650 

Maximum Particle Size: Crs sand 

Non-soil matertal:_ 
Shape (> #10): 

Hardness (> #10):" 

shell,plant 

i 100000 1000 100 

Particle Size, microns (um) 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.1 
23.1 
13,5 
9.7 

. 6.6 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
98.1 
97.7 
96.3 
83.1 
74.4 
69.3 
9.6 
7.6 
6.0 
3.6 
3.6 
2.9 
2.1 
2.0 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.9 
0.4 
1.4 
13.2 
8.7 
5.1 
59.5 
2.1 
1.6 
2,4 
0.0 
0.8 
0.8 
0.1 

Soli 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Sill 
Clay 

Percent of 
Total Sample 

0.0 
90.2 
1.9 
1.8 

86.5 
6.9 
2.9 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

2^ 

FSL024;07.29.05:0 
© 

SDG 127633 TestAmerica Burlington Page 7 of 19 



Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID-. 

Lab 10: 

WESTN4 
RBS-SED59 

767686 

SDG: 
ETR(s):" 

127633 
127633 • 

Date Received: 
Start Date: 
End Date: 

9/16/2008 
9f16(2008 
9/29/2008 

Percent Solids: 51.6% 
Specific Gravity: 2.650 

Maximurn Particle Size: Crs sand 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shell.plant 
na 
na 

I'ittrti^ 

- — - i — 

"^1 

— 

' — f r ^ 
i 

— ' • - ) -

1 

Tp==F:̂  
. . . | i. 

i 

. . 1 _ j . . . . 

"'• ff 
- rtF 

i-!-

1 
IITT 

1. L 

- - - f l — 1 

,, 

"S 

- -

- r -

• - -

— 

< " ' 1 1 1 ^ 

\ 
\ 
\ 

- -\j 
\ 

• — -

[ . . . . . 

: 

L 

s 

. -_L. ... 

" ' 1 ' 

' 2""nr" 

— 

\ 
\ 

,__ 

M 

— - - j -

1 J 

1 

-,. - -.. 

• . 1 
^ 1 

•4_ j 
1 : 

.. ..1 ,.j i - !. 

— . „ . 

i 

1 6 

100000 

100 

90 

80 

70 £ 
.O) 

60 I 

50 <z 
c 
IS 

40 ? 
o 
£2 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 
1 
1 
1 
1 
1 
V 

Partide 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

33.7 
22.4 
13.5 
9.4 
6.8 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
.100.0 
97.0 
97.0 
96.0 
93.2 
89.6 
86.1 
42.3 
27.7 
16.0 
5.4 

^ 5.4 
4.2 
4.2 
4.0 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.0 
0.0 
1.0 
2.8 
3.6 
3.5 
43.8 
14.5 
11.8 
10.6 
0.0 
1.2 
0.0 
0.2 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0.0 
57.7 
3.0 
1.1 

53.7 
38.1 
4.2 

Preparation Method: ' D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period; 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 

02 
I97fiaaps Q/9n/5nnR 
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Particle Size of Soils by AiSTM D422 

Client Code: 
Sample ID : ' 

Lab ID : ' 

WESTN4 
RBS-SED60 

767687 

SDG: 
ETR(s):" 

127633 
127633 

Date Received: 
Start Date:" 
End Date: 

9/16/2008 
9^6/2008 
9/29/2008 

Percent Solids: 65.0% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

Non-soil material: 
Shape (> #10): 

Hardness (> #10): 

shell,plant 
rounded 

hard 

CZ 100000 

• j ^ I 9" l®~ 

,_.! 

pO— 

-

F^ffH 
• - + - ] • • 

— 

r-1 
j 1 

—^ 

-

- -

r — -n 

— 

l!j"1 [• • 

- ^ ^ 

i ' 

\ 

— 

- • 

..j-rt. 

^ 
i ' T 
rxjii \ 

-V i t̂  
H t 

_ --J-4 r t 
i l r 

L 

- I - - 1 

~~~+o 
'~ 

— -

—-

• ^ 

. _ 

1 

\ 

z:-y 

- - « J ^ 
L ^ ' T 

•ry 

-H • ̂  

; M 
-..- .-

- -1 Jo-

:.d 

— 

1 
1 

1 

— 

— 

" ' "1 

- r ? 

100 

90 

- 80 

70 s 

s 
60 I >< a 
50 5 

c 
e 

40 € 
o 
e 

30 £ 

20 

10 

10000 1000 100 

Particle Size, mlcrons'(um) 

10 

Sieve 
size 

3 inch 
2 Inch 

1.5 inch 
Unch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

35.6 
23.1 
13.5 
9.4 
6.8 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
ioo.o 
94.8 
93.4 
93.1 
93.1 
•92.4 
86.3 
78.1 
72.4 
13.3 
10.6 
6.4 
3.8 
3.8 
3.0 
2.2 
2.0 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
5.2. 
1.4 
0.3 
0.0 
0.6 
6,1 
8.2 
5.8 
59.1 
2.7 
4.2 
2.5 
0.0 
0.8 
0.8 
0.1 

Soil 
Classification 

Gravel \ 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Perceni of 
Total Sample 

6.6 
80.1 
0.3 
0.6 

79.1 
10.3 
3.0 

Preparation Method: D2217 

Dispersion Device: Mechanical mixer with 
a metal paddle. 

Dispersion Period: 1 minute 

i 
SDG 

FSL024:07.29.05:0 
TestAmerica Buriinoton 

127633 

( 2 ^ 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID : ' 

WESTN4 
RBS-SED61 

767688 

SDG: 127633 
ETR(s): 127633 

Date Received: 
Start Date: 
End Date:" 

9/16/2008 
9/16/2008 
9/29/2008 

Percent Solids: 86.8% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

Non-soil material: 
Shape (> #10): ' 

Hardness (> #10): ' 

glass.shell 
subrounded 

hard 

•rf>rr>-ri 

— - -

1 

— 

- • - -

— 

- -

t r -TT-
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~ „̂- r-

•|.r 
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• • 1 

., ' 1 
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! 
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•=:<> J 

100000 

100 

90 

80 

70 . 
J 
J 

60 ; 

50 

40 

30 

20 

10 

0 10000 1000 100 

Particle Size, microns (um) 

10 

Sieve • 
size 

3 inch 
2 inch 

1.5 inch J 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

35.8 
22.9 
13.4 
9.4 
6.8 
3.2 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
85.3 
77.9 
70.4 
70.2 
69.5 
62.3 
55.0 
49.4 
8.1 
5.5 
4.5 
2.6 
2.2 
2.2 
1.7 

' 1.6 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
14.7 
7.3 ' 
7.5 
0.2 
0.7 
7.1 
7.4 
5.6 
41.3 
2.7 
0.9 
1.9 
0.5 

,0.0 
0.5 
0.1 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

22.1 
69.8 
7.5 
0.9 
61.4 
6.0 
2.2 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
T<aetAmArira OiiHlnnf/vn 

SDG : 1 2 7 6 3 3 

(5l) 
.<*^•»£^n'^^-^<^ nii^nti^nnn 
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.c 
Particle Size of Soils by ASTM D422 

i 

Client Code: WESTN4 
Sample ID: RBS-SED63 

Lab ID: 767689 

Percent Solids: _ 
Specific Gravity: 

Maximum Particle Size: 

-L 
" • 

• -

r 

_.. 

-

- - - -

• — " ' 

P_. 

— J - -

— ] - -

---

~l 

— 

SDG: 127633 Dal 
ETR(s): 127633 

80.2% 
2.650 

9.5 mm 
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- - - +• 

Non-soil material: 
Shape (> #10): 

Hardness (> #10): 
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e Received: 
Start Date: 
End Date:_ 

she 

9/16/2008 
9/16/2008 
9/29/2008 
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1 
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Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch J 

1.5 inch 
l inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Partide 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

37.1 
23.5 
13.6 
9.3 
6.8 
3.3 

• 1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
98.3 
98.2 
94.3 
87.2 
76.4 
70.3 

67.7 
51.7 
1.8 
1.8 
1.8 
1.8 
1.8 

.1.3 
1.3 

Incremental 
percent 

0.0 
0,0 

.0.0 
0.0 
0.0 
0.0 
1.7 
0.1 
3.9 
7.1 
10.8 
6.1 
2.7 
15.9 
49.9 
0.0 
0.0 

.0 .0 
0.0 
0.5 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

1.7 
46.5 
0.1 
11.0 
35.5 
49.9 
1.8 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period; 1 minute 

i 
SDG 

FSL024:07.29.05:0 
TestAmerica Burlington 

127633 TestAmerica Burlington 

127633PS 9/29/2008 
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Particle Size of Soils by ASTM D422 

Client Code:_ 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED64 

767690 

SDG: 
ETR(s):" 

127633 
127633 

Date Received: 
Start Date: 
End Date: 

9/16/2008 
9/16/2008 
9/29/2008 

Percent Solids: 77.4% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shell 
rounded 

hard 
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Particle Size, microns (um) 

Sieve 
size 

3 Inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Partide 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.8 
23.4 
13.5 
9.6 
6.6 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
85.6 

.69.8 
63.8 
60.3 
54.2 
45.3 
39.2 
33.9 
4.1 
3.2 
2.7 
2.7 
2.1 
2.1 
1.4 
1.4 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
14.4 
15.8 
6.1 
3.5 
6.1 
8.9 
6.0 
5.4 
29.8 
0.9 
0,6 
0.0 
0.6 
0.0 
0.6 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Slit 
Clay 

Percent of 
Total Sample 

30.2 
65.7 
6.1 
9.6 

.50.1 
2.1 
2,1 

Preparation Method; D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

SDG 

FSL024:07.29.05:0 
Test/\merica Burlington 

127633 TestAmerica Burlington 

127633PS 9/29(2008 
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OT 
d 

ISJ 

(Tl 
W 

t-3 
(P 
Ui 
r t r 
CD 
H 
H -
O 
0> 

i : : 

3 
f t 
o 
ti 

SU 
U3 
CD 

I-" 
t * j 

O 
H i 

m 
Par t i c le Size A n a l y s i s o f S o i l s 

B y A S T M D422 

Hyd romete r iSata 

Date a n d A n a l y s t 

Set Numl ier 

127633 

Client Code: 
SDG 

ETR(s); 

# ^ 

WESTN4 

ir^ 
127633 
127633 

Date Rece ived : 16-Sep-08 

Star t Date : 16-Sep-08 

End Date : 29-Sep-08 

Percent Solids 

MAP 9/22/08 

MAP 9/23/08 

Weighed 

MAP 9/22/08 

Mixed 

MAP 9/24/08 

Hydrometer 

MAP 9/25/08 

Large sieves 

MAP 9/24/08 

DJP 9/29/08 

Smal l sieves 

MAP 9/26/08 

Test number 

Lab number 

Time, min. (2) 

Reading 

Temperature, C 

Time, min. (5) 

Reading 

Temperature, C 

T ime, min. (15) 

Reading 

Temperature, C 

Time, min. (30) 

Reading 

Temperature, C 

Time, min. (60) 

Reading 

Temperature, C 

T ime, min. (250) 

Reading 

Temperature, C 

Time, min. (1440) 

Reading 

„^......i^j„U,..,..-,».« 

767683 

1.0085 

20.5 

1.0065 

=..-;ja»mat'.Ua!.' 
15 

-- i iM. -.imr. 

Temperature, C 

30 

59 

256 

1440 

20.5 

767684 

1.0100 

20.5 

1.0065 

15 

1.0055 

20.5 

30 

1.0050 

20.5 

58 

1.0050 

20.5 

256 

1.0050 

20.5 

1440 

1.0050 

20.0 

20.5 

15 

1.0050 

20.5 

29 

1.0050 

20.5 

58 

1.0045 

20.5 

250 

1.0045 

20.6 

1434 

1.0045 

20.0 

" 4 

767685 

1.0080 

20.5 

1.0070 

20.5 

sss 
15 

1.0055 

20.5 

29 

1.0055 

20.5 

63 

1.Q050 

20.5 

250 

1.0045 

20.5 

1434 

1.0045 

767686 
.Aika.».-.jMiB:g^ 

1.0150 

20.5 
,», .^,.-ijf.f..-;siSU. 

1.0100 

20.5 
' • • ' " ' * " ' 

15 

1.0055 

20.5 

31 

1.0055 

20.5 

^mz 
60 

1.0050 

20.5 

240 

1.0050 

20.5 

1424 

1.0050 

H y d r o m e t e r u s e d : 313119 

Ca l i b ra t i ons : 

Mode l # : ASTM 1S1H 

20 .0 | 19.5 

767687 

1.0095 

20.5 
i ^E3 

1.0070 

20.5 

15 

1.0055 

20.5 

31 

1.0055 

20.5 

59 

1.0050 

20.5 

234 

1.0045 

20.5 

1418 

1.0045 

19.5 

767688 
*K...^:.-.......^iX!rT: 

1.0090 

20.5 

1.0080 

20.5 

15 

1.0060 

20.5 

31 

1.0055 

20.5 

59 

1.0055 

20.5 

265 

1.0050 

20.5 

1412 

1.0050 

19.5 

L temp, C 
17.0 

Lread 
1.0035 

H Temp, C 
23.0 

Hread 
1.0030 

Manufac tu rer : 

Ca l . Date : 

8 

767689 

1.0050 

20.5 
.w..i«:.,.»^...;:ai5 i^.,-... .-...v.^w.'.,:.-,. 

1.0050 

20.5 
i m i 
15 

1.0050 

20.5 

32 

1.0050 

20.5 

60 

1.0050 

20.5 

259 

1.0045 

20.5 

1406 

1.0045 

20.0 

ELE 

767690 

1.0060 

20.5 

1.0055 

20.5 

15 

1.0055 

20.5 

30 

1.0050 

20.5 
M C . . ! . . , . - ^ . - i j j m . 

63 

1.0050 

20.5 
.Tft'»i,lit-..-i»-.-;;pi .tifc^w ĵ.-.- ...-r?v?v£Ti-.^ur-i 

253 

1.0045 

20.0 

1400 

1.0045 

20.0 

10 

15 

30 

57 

247 

1394 

11 

15 

30 

63 

241 

1388 

12 

15 

31 

57 

235 

1382 

09/09/07 

Hyd romete r s ta r t t i m e : 17:07 

Hydrometer da ta e n t e r e d : OJP 9/29/08 

FSL024:07.29.05;0 

TestAmerica Burl ington 
127633PS 09/29/08 
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Particle Size Analysis of Soils 
By ASTM D422 
Hydrometer Data 

Date and Analyst 

Set Number 

127633 

Client Code: WESTN4 

SDG: 127633 

ETR(s): 127633 

Date Received: 16-Sep-08 

Start Date: 16-Sep-08 

End Date: 

Percent soiios -̂ ^ Weighed Mixed Hydrometer Large sieves Small sieves 

fD 
CO 
r t 

% 
(D 

H-
O 
fu 

W 

H 
M 
H-

03 
r t 
O 

© 

Test number 
Lab number 

Time, min. (2) 

Reading 

Temperature, C 

Time, min. (5) 

Reading 

Temperature, C 

Time, min. (15) 

Reading 

Temperature, C 

Time, min. (30) 

Reading 

Temperature, C 

Time, min. (60) 

Reading 

Temperature, C 
Time, min. (250) 

Reading 

Temperature, C 

Time, min. (1440) 

Reading 

Temperature, C 

15 

30 

59 

256 

767683 
• ^ ^ 

AMS 
ẑ <_ 

15 

(-0^9 
2o: I 

30 

\m£i 
-fe 

58 

M£Q 
2222 

256 

I'ggpQ 
^ • S 

1440 1440 

Y^ooso 
^Q/D I - ^ 

H y d r o m e t e r u s e d : 
Ca l ib r a t i ons : : Ltemp, Cr 

^ 

767684 

iiOiiuZ 
^S. 

I'DM'^-yUd^nl'O/OO S 
('0\)S/:; f'Oi&s^ 
2 - o 5 

29 

58 

liM 
-2^ 

250 

I w S 
j l o g 

1434 

l-dpc/s-

Q_ 

767685 

7 ^ 0 ^ |Q |5^ 
^ ^ S 
Mr 

53 
29 

f .Oi iSCTi)^^ ss 
63 

/' o€?C 
^ 0 - ^ 

250 

iMtS 
.gp;<a. 

1434 

UOQ^S" 

767686 

2o:S 

(-QO^^VfoSS 
^ 

31 

/-Q^SS 
...... ... w ^ 

60 

2o.?^ 
240 

/̂  

^7^% 
1424 

I.OQSO 

6 
767687 

^^^7 :^0^? 7 ^ ^ ^ 
^o-C 

/•6D'^(7 

1 ^ : 

Zo-S 
31 

/-o^S 
n... .J.'.i» .>>:.. 

59 

ho^So 
MS?. 

234 

EfflS 
M ^ 

1418 

/.coi^r' 

Model #: ASTM 151H 
^o.o I yq.s- I ITT I p . r 

767688 

2o 

M:; 

r o ^ 
•^o'S 

59 

l-agg. 
i£A 

265 

iiO05C 

1412 

^ / b o ^ 

17.0 
Lread H Temp, C 

23.0 
13 

CD 

O 
l-h 

t-" 
VD 

H read 

Manufacturer: 
Cal. Date: 

8 

767689 
L.?-f .-.' r^F~^i.-.-..-. . . ^ . j ^ ^ - . ^ . ^ : ; ^ 

^ < 2D:C 

ZSSiiooS 
2 0 s: 

2^0'5 

60 

U^O 
259 

1406 

^ O - c , 

767690 

/ •DD/><9 

2o-
15 

32 3C 

a^ 
63 

/'t>o5^ 

253 

î  
J;a;£ 

1400 

/ o o V r i.QoHrl 
3Q.<> 

10 

15 

30 

57 

247 

1394 

11 

15 

30 

63 

241 

1388 

12 

n s i 

15 

31 

57 

235 

1382 

H y d r o m e t e r s t a r t t i m e : 
Hydrqmete r d a t a e n t e r e d : / ^o^ 

FSL024:07.29.05:0 
TestAmerica Burlington 

127633PS 09/16/08 



CO 
o 
CD 

M 
to 

-J 

Ui 

H 
CD 
01 
r t 

§ 
CD 
H 
H -
C^ 
JU 

W 

c 
M 
H-
t n . 

IQ 
r t 
O 

Particle Size Analys is of 

Soils By ASTM D422 

Sieve Data 

Dry prep = D421 
Wet prep = 02217 

Client Code: 2 ^ / i ^ i l S M ! 

Standard 
Values 

Sieve 
3 inch 
2 Inch 

1.5 inch 
1 Inch 

3/4 inch 
3/8 inch 

m 
#10 
#20 
#40 
#80 
#80 

#100 
#200 

Opening, um 
75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

Size 
3 inch 
2 Inch 

1.5 inch 
11nch 

3/4 Inch 
3/8 Inch 

#4 

#10 

— 
#40 
#60 
#80 

#100 
#200 

Default SG 

Sieve (tares) 

Mass, g 

447.60 
488 37 
465 31 
382.90 
380 S3 
326 52 
335 03 
333 I I . 
323 22 

A 
A 
A 
A 
A 
A 

ETR(s):. 

SDG: 

JI2^W__ Date Rec: l ^ ^ l ^ l h i Start Date: IB-SgpKM 

End Date: 29jSeR:0a 

SET: 

Test 
Laboratory No 

Sample 10 

Sample Prep 
Pan.g 
Pan/sample, g 
Pan/diy sample, g 

127633-

2 3 4 5 6 7 8 
f 6 7 ^ 767684 ^ ^ 7 6 7 ^ 767f8$ ' ^« l^e |7 7e7«Ba 7S768d 

F ^ - S E D ^ FtBS-SEd«J,9QDS6RBS'S R ^ S E O I ^ RB^WPOO IRBS-SEDCll ^ R E ^ ^ P p a 

D2217 

.164.65 

D2217 

128.74 . 

D2217 

' 1 5 5 ^ 

D2217 

1»122 

D2217 

..n45Ss 

D2217 D2217 

195W , ^-184 13 

Hygroscopic Moisture correction factor (HMCF) for dry prep / Percent Solids for dry and wet prep 
Pan.g '_« 1.01 1.03 ' - ' , 104 103 ' "l.OS^ 105 , 1,04 
Pan/sample. 9 , ' 33^6 -2811 36,03- 37 74 % 7 8 V 50.73' -^ 32 88 
Pan/dry sample, 0 ,. - i ^ f l 4 " IS.BZ " .if.SSJH ' - ^ i & M — , 15.83 . - . 44Je p y ? # -
HMCF 100 0% 100 0% 100 0% 100 0% 100 0% 100 0% 100 0% 

9 
767690 

RBS-SED64 

D2217 

17915 " iw 

105 
28^5 * 
2209 .^-^ 

[Jescriptlon of >#10 particles 

Non-soil material '̂ •>'':S£ 
—. •- ... ( f^* . . 
Shape - i - - TO 
Hardness - 'cfligl 

Sample % Solids 

Dry sample wt , g 

Sieve + Sample Weights 
Size 

3 Inch 
2 inch 

1.5 Inch 
1 inch 

3/4 inch 
3/8 inch 

#4 

. #10 
#20 
#40 
#60 
#80 

#100 
#200 

Maximum Particle size 

Mass g 

15.1% 

24.83 

Mass g 

pl«ud 

na -

52.7% 

66.76 

s h e g ^ t shell,p^nt 
' ' •iia,''' na 
\ . M , na . , 

5 , ^ t f, -Shelly 
' subrourided na . 

- . hard""" - * S ; -

64.9% 

100.85 

51.6% 

68.25 

Mass g Mass g Mass g 

65.0% 

95.64 

Mass, g 

170.05 

Mass, g 

80.2% 

155.66 

Mass, g 

100 0% 

* Shell •. -'• " 
nptinded' 

:'< h9B) 

77.4% 

138.58 

Mass 9 Mass, g Mass g Mass, g 

2.65 Specific gravity * % -. 

Sample Mass Parameters 
Sample Mass >#10, g 0.00 
Sample mass <#10, g #VALUE! 

f - i 

' 474 Sfr 
382,9$ 
38099 
327'36 
.335 7 8 ^ 
3 3 3 4 7 ' 

. 32S,ffi) 

Crs sand 

m^mr 

9.24 
15.59 

"̂  

' 
466.24 ' 
383'67 
38182 
32896 , 
33862 
335 98 
3§4 68 

Crs sand 

- t : 2 j M * i t P 

0.93 
65.83 

" A 

>, 
, 
' 4 6 7 2 5 ' 

. 3 8 3 27 
38208 
3 M , W 

. 343*0 
338 2 5 . 
38325 , 

Crs sand 

«i-fc2.65i:- ' i i 

1.92 
98.93 

467 33 
382 93 ' 
381 3 4 , 
328.41 

-337 50 , 
33549 

3 5 3 1 2 

Crs sand 

;i:'::-^-,2.650r't-

2.02 
66.23 

-
452 S9 
489 73 
4 6 5 5 9 
382.«0* 
381,23 
332,40 
342.88 
336 61 

^ 3 7 9 7 0 ' 

— 19 mm 

& : « » ! - • = 

6.63 
89.01 

'-
472.65 
50O.B3 
47810 
383.27 
381.86 

^ 33866 
347 56 
34259 
39340 ._ 

19 mm 

- r i i a i S O 

50.30 
119.75 

1* " 

1 

' , • 
<|iS108 ' 

' 465.44 
3?8«7 
39163 
343 31 . 
344 S4 
337 2 6 ' 
348.03-^ 

9 5 mm 

ZJBSO 

2.84 
152.82 

' ' • 

467 57 
^ 1 0 2 0 
473 72 
387 78 
38905 
33886 
34340 
34054 
3 6 4 4 6 . ^ 

19 mm 

. 2.650 

50.21 
88.37 

5 
.J 

" " ' ' : , ^ i ' 

* • 

? ~ ^ 

rM2&6h'\ 

0.00 
#VALUE! 

j . " " 

^.25V''" * 

•" ~ 

" 

' 

^ -: • : ' 2 t 

0.00 
#VALUE! 

• ^ ' 1 

*r 

' 4 

' t , . 

' 

22m-

0.00 
#VALUE! 

(1) 
IQ 
CD 

M 
U l 

FSL024: 07.29.05:0 
TestAmerica Burlington 127633PS 09/29/08 
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"n 

C^ 

^ ^ o 9 3 ^ 

. USMrbiW 

:*??':^?!^:•;•s 

Express f̂fl a sm QDET bS33 ;̂vX 

• . • J : M ; , 

From 

Date g ^ \ ^ > ^ . A i - • ' - ^ 

4a Express Package Service ToaiusATiiuiAroaOniY.uasiction6. PaidagesiiptDlSOtta. 
y 'Tomafllacotwns. 

W \ FedEx Priority Overnight T~\ FedEx Standanl Overnight n FedEx First Overnight 
i ^ NulfaiisntSfflomino.' I—I NinbiHifttnaflainoon.* t—I Elllisaneabtwnismomirw 

" Sende r ' s ' " . ^ ^ 
Name l~"a \ x : "",:":^ r - . - . . .f^ 

Company / \ ^ . < • - , * < - - - - . . - . . " ^ f - X . . - ^ - . 

Phone ' ^ " V j ' x A i " " ! - • ' ^ ' V , / ~ . .-• , H FedEx 2Day p i FedEx Express Saver 

faflb £witM» ma nw walibtt. Minhnum ehanii: OnMWWJ ran. 

Address " ^ r O r - . 
City;? F - A 

OapiyFlocK/Suiliynaom 

State . ^ . . i U ZIP ,;--•><<•• v . . "^r"") 

4b Express Freiglit Service TgiMstTUROWDaiivaiy.iea section (. Packages oyer ta>lbs. 
**taitBi1lDca6an& 

• FedEx 1 Day Freight* H NdEx2Day Freight H FedEx 30ay Freight 
Nndbu ln tuuv— I—l Sacondbiisnauiliv:*' >—.J ThMbusineadav." 

Your Internal Bill ing Reference Z<r--'^-/o/. OiS-S - o I'o • 7 r .xW 

5 Packaging 

D FedEx n FedEx Pal<' • FedEx • FedEx 
Envelope* K i? ' ! ' ' ' ' ' l " 5 " " !S= .c . - i . a . 8ox Tube 

Fad&i Ijrga Pak. and FidE, Sajmy Pik. 

6 Special Handling 

Dadarad vakn (urnl SSOOL 

Other 

Inchids f a d b oddress bi SecdoD 1 

To 
Recip ients 
Name ^ ^ ^ v - \ ^ V •̂"=T 
Company ^ g . - ^ . ~ f ' / - X ^ - ^ 

1—1 SATURDAYDeTNeiy r - i HOLDWeekday 
l_J AnSMiiwatosad&^jo* L J at FedEx Locatjon 

Phone ' " / a ? ( ^ C ~ n . • \ ' = - \ ' ^ \ 0 f S S £ f f i ' S S 2 " fa.&n«o«n*« 

Does this shipment contain dangerous gooifa? 

I OneboxmustbactWikeif. ) 

' rT]/T^o n Yes . n Yes n OfY I " 
• ^ \ Smiaer't DBGlanHiML notraniwL 

r - | HOID Saturday \ 
- FedEic Location 
AnfliUs ONLV far Nd&c Piioriiv 
Dvtin9M>fldFM)Ex2Da)r 
lAudcttouliQnL 

.̂  -A-^... 

Recipient's --2. ^-v / ^ 
Address * A ^ ( L - ^ ' f -/".•• • 
Wa cinnni dailvir ts P.O. bonai or P.O. ZIP CDB«E. 

Address 

S^^K \ \ 
D Cargo Aircraft Only 

Oapunaor/Suhe/Rooffl 

7 Payment giffig ablfiin Hecip. I 1 

, . - ^ ^ . " I A M I N O . I—'• 

At l i fe U Recipient U ThirdParty U CreditCard • Cash/Check 
- Eii1efFtdExAcctNa.arCndjtC>nlNo.below. -

i 
To nqutst • packog* be ItsM • ! • iptciflc FadEx locilion, print FedEx iddren heri. 

CilV "°^1>^.« .-(-K—. \ ^ . > y - \ ^ . • • r ^ r > • • ^ . St«e \ ^ / " T ZIP f;J~'f5->-^-<''--^ " ^ Total Packages Tgial w e i g h t Total Declared Vahiet 

S .DO 

^OuT Itablfty is ttintnliDSIDQ unlass YOU declare a higher vafua, See back (or details. 

Total Charges 

fb 
8 f i B N Residential Delivary Signature Options irv«inqiflraisiBnature.ehaekD!rtciorind!(ici 

, NoSignature |—, Direct Signature p-^v jnd i rect Signature 0 NoSignature .—, Direct Signature r r -^v indi rect Signature • 

Reaui red - ^ AnyoneatfKipiim'* r i fh f f i ine i iMfeh l ia t T ^ n l 
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TestAmerfca Burlington 
SAMPLE RECEIPT & LOG IN CHECKLIST 

Date Received: Q ^ / I A / I ! ^ Client; ^m -NH 
^X7e-rb 

Log In Date: 

ETR: 
/3,"7^33 

Time Received: ( 2 ^ 3 S 

g ? ^ 
By: 

SDG: 

astaggy 
Received By: Signature: 

Projsct: # Coolers Received: 

Samples Delivered By:V'Shipping Service o Courier o Hand o Other (specify) 

PM Signature 

List Air bill Nurnber(s) or Attach a photocopy of ilie Air Bill 

Date: 

GOQtER SC,REEK1 iy •YES ' HQ. NA. 

There is no evidence to indicate tampering 1 Custody seals are present and intact 

Custody seal numbers are present 

If yes, list custody seal numbers: 

Thermal Preservation Type: o Wet ice • Blue Ice ,^.None a Other (specify) 

IR Gun ID: i ZZ3 
Correction Facior (CF) = ^ ) •c 

Cooler 1: Cooler 6 C Cooler 11 C Cooler 15 

Cooler 2: Cooler 7 Cooler 12 Cooler 17 

Cooler 3: Cooler 8 Cooler 13 •c Cooler 18 

Cooler 4: 'C Cooler 9 Cooler 14 "C Cooler 19 

Cooler 5 "C Cooler 10 C Cooler 15 C Cooler 20 •c. 
Untass otherwise documenled, Ihe recorded temperature readings are adjusted readings to account for the CF of the IR Gun 

EPA Criteria: 0-S'C, except for air and geo samples which should be at ambient temperature and tissue samples, which may be frozen. 

Some clients require thermal preservation criteria of 2-4'C or other such criteria. The PM must notify SM when alternate criteria is specified. 

^AMPLjEicghtprr iG'Ni, • YES NO •NA COMMENTS • 

Sample containers were received intact X-Legible sample labels are affixed to each container :K. 
CNAiN;O.F.CUSTODy.|[qOC). YES" MO. - HA- •COIWMENTS-

COC is present and includes the follov/ing information for each container: 

Sample ID / Sample Description ^ 
Date of Sample Collection 

^ 
5r Time of Sample Collection 

X Identification of the Sampler 

Preservation Type X Requested Tests Method(s) ± Necessary Signatures 

K Internal Chain of Custody (ICOC) Required 

If yes to above, ICOC Record initiated for every Worksheet : ^ 
•SAMPLE.iIN.TEGRlT¥V:USAB(L1TY' YES ;,.Np NA COWiI\1ENTS:-
The sample container matches the COC 

Appropriate sample containers were received for the tests requested 

S Samples were received within holding time 

Sufficient amount of sample is provided for requested analyses 7 ^ 
X VOA vials do not have headspace or a bubble >Smm (1/4" diameter) 

Appropriate preservatives were used tor the tests requested 

pH of inorganic samples checked and is within method specification 

^ 
if no, attach Inorganic Sample pH Adjustment Form 

ANOMALY. '? .N.C.R suMfviARY: 

SDG 

FSR002:12.19.07:3 

TestAmer ica Burlinaton 

127633 TestAmerica Burlington Page 18 of 19 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

October 2, 2008 TestAmerica Laboratories, Inc. 

Mr. Daniel Gaughan 
Weston Solutions 
205 Campus Drive 
Edison, NJ 08837-3939 

Re: Laboratory Project No. 28000 
Case: 28000: SDG: 127611 

Dear Mr. Gaughan: , 

Enclosed are analytical results for samples that were received by TestAmerica Burlington on 
September 15**̂ , 2008. Laboratory identification numbers were assigned, and designated as 
follows: 

Lab ID 

767562 
767563 
767564 
767565 
767566 
767567 
767568 
767569 
767570 
767571 
767572 
767573 
767574 
767575 
767576 
767577 
767578 
767579 
767580 
767581 

Client 
Sample ID 

Sample 
Date 

Received: 09/15/08 ETR No: 127611 

RBS-SED36 
RBS-SED37 
RBS-SED38 
RBS-SED39 
RBS-SED40 
RBS-SED41 
RBS-SED43 
RBS-SED44 
RBS-SED45 
RBS-SED46 
RBS-SED47 
RBS-SED48 
RBS-SED49 
RBS-SED50 
RBS-SED51 
RBS-SED52 
RBS-SED81 
RBS-SED82 
RBS-SED83 
RBS-SEDl 9 

09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 

Sample 
Matrix 

SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 

Documentation of the condition of the samples at the time of their receipt and any exception to 

SDG: 127611 TestAmerica Burlington Page 1.1 of 36 

30 Community Drive • Suite 11 South Burlington, VT 05403 tel 802.660.1990 fax 802.660.1919 www.testamericainccom 

http://www.testamericainccom
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Anchorage 
2000 W. International Airport Road 

Suite AlO 

Anchorage, AK 99502 

Dhone 907.563.9200 fax 907.563.9210 

Chain of Custody Record 
TestAmerica 

A» ' - \3 i .NV l O o 

THE LEADER IN ENVIRONMENTAL TESTING 

TestAmerica Laboratories , Inc. 

ro 
Ui 

o 
H i 

OJ 

Client Contact 

rour Company Name here ^^ ^ ^ ^ ^ ^ _^ ^ , , N j t - x c ^ - S 

Address ^ i> -=> C--iv^=»;a-» Ttk— 

City/State/Zip £ ^ X - . O / N / "OCT ( O ' H s ' ^ ' ^ n 

;xxx) xxx-xxxx Phone 

(xxx) xxx-xxxx FAX 

Project Name; v X ^ c ^ . H - . . ^ C S , . ^ . - ^ x e - . ^ 

Site: (i ^ S 
PO# fiC^^'i^M 

Sample Identincalion 

V ^ ( V ^ - ^ e . c ^ r^d. 

\ - 3 . € ^ o - " ^ e . o ?>—) 

Rf*>-o ^ e T r i -%-?<. 

(S) ) ^ ^-r:> - -^ .^ v-> :=̂ <̂  

^ - ^ "R vSi^h - r:>»^ 0 > »Ar 5 

R.\?s^^ - -S<s.-Ci JA V 

V^CVjf- . - - : :bc=VSiA'^ 

R.rS-=^--St=r^iA»4 

^ N S - S — S f ^ T ^ - X - ^ 

^ ^ • ^ -:f>c=-V^A^ 

V ^ ' & - ^ - t ^ - r - i ^ - 1 

R ^ ' b - :i>€LT:>A-T5' 

Project Manager: i O Car^^^'O^^^.y-^ 

Tel/Fax: C~f^C^ "^^"^-^"' '•4 0 0 

Analysis Turnaround Time 

Calendar (C) or Worlc Days (W) 

TAT if difTercnl froniB 

» V 2 wee 

doiv 

ks 

1—1 1 week 

1—' 2 days 

1 1 Iday 

Sample 
Date 

*\\v2\« 

/ 

\ 

/ 
4̂  

Sample 
Time 

: O'xt") 

O'W^ 

O'A-bC 

o^*\r 

c s ' ^ r 

O'x'W 

0 ' \HV 

0•^&i 

«*\St 

O'^V") 

\oc,v4 

\ O c 2 . 

Sample 
Type 

s^ 
/ 

' 

__ 

i 
4-

Matrix 

ScA 

/ 

\ 

1 
î-

Coat 

J 

/ 

f 

\ 

4/ 

Site Contact: O • G r t ~ 0 ( V ^ « . ^ 

Lab Contact: 

•4 
• • » -

•V-. 

:̂ 
1 
i 
ft 

1 
1 

Preservation Used: 1= Ice, 2= HCI; 3= H2S04; 4=HN03; 5=NaOH; 6= Other 

PoMiA/e Hazard Identification 

'—^ Non-Hazard —^Flammable ' ^SIdnIrritant PoisonB ' — ' Unknown ' ^ 

1 

•J 

c 
:/ 
-i 
V 

K 

X 

K 

X 

X 

«; 

X 

< 

•< 
< 

j ^ 

< 

Date: «==\S. \1 . \c 'M 

Carrier: ' ^ . i ^ S X. 

' 

COC No: 

\ of 5 COCs 

Job No. 

SDG No. 

Sample Specific Notes: 

- • . 

Sample Disposal ( A fee m a y b e a s s e s s e d if s ample s are re ta ined longer than 1 month) 

'—^Rehjm To Client '—^Disposal By Lab '—^Archive For Months 

Special Instructions/QC Requirements & Comments: 

ielinquished bjtf^? y ^ ^ 

- - < ^ » « ^ - - < / ^ C : & .L..^-<>r ^ j - > — ^ « j - " ^ 

^elinquislfed by: / 0 " 

ielinquisiied by; 

Company; 

Company: 

Company: 

Date/Time: i 

Date/Time: 

Date/Time; 

/ 

Received by: 

Rece iy^b/ t '*^^ 

^ceived by: 

Company: 

Company: 

771 
Company: 

Date/Time: 

Date/Time: 

dateA'ime; 

# < 



o 
Q 

to 
• J 
o\ 

H 

Anchorage 

2000 W. International Airport Road 

Suite AlO 

Anchorage, A K 99502 

plione 907.563.9200 fax 907.563.9210 

IPs l ^ 

Chain of Custody Record 
TestAmerica 

THE LEADER IN ENVIRONMENTAL TESTING 

Client Contact 

».s N . ^ , \ X j w Ci TestAmerica Laboratories, Inc. 

Project Manager: Q . <:y.^>jt.V>e, ^ SiteContact: ^ C r - \ ^ l S n K . ' r ^ Date: <KVVfc \c / ' g COC No: 

Your Company Name here 
>.»-^ <.'=*t;.ci.... •r-^f.x. ..rf-vt.rv-i Tel/Fax; < , • ^ ^ « • ^ >-s.\-^ - •5*<.<:ac.> Lab Contact: Carrier: ' v ^ ^ S * * o f _ 3 _ COCs 

Address ^ C S 0<: i . . ' v»yW.-» '^ ' t ^ «-• Analysis Turnaround Time 

City/State/Zip C c : ^ > \ - i » w ^ ) j ^ S ( fc./^-^y^ Calendar ( C ) or Work Days (W) 

(xxx) xxx-xxxx Phone 

(xxx) xxx-xxxx FAX 

Project Name: f V ^ a.- « ^ - t 

Site: . W 0 

po# CdC^cjT^c^ 

JAT if different from Below 

2 weeks 

L—I 1 week 

CU 2 days 
i m Iday 

Sample Identification 
Sample 

Date 
Sample 
Time 

Sample 
Type Matrix 

Hot 
Cont 

Job No. 

SDG No. 

Sample Specific Notes: 

R'ga 'b . • S & O ^ ' ^ A»iVit) V O O ' ^ 3 ^ X 

t^ t^*^ - -s i= r^^c_:> V C i O - i 

^ ^ • ^ ^ — > G = e ) ' S i \ C i . z . 

R ^ - S - r S & . 0 ^ ^ . \ < j ^ S 

Rns-s •^;S.O'rt t Vc<.\ 

ro 
c 
li 
M 
H-

n 
r t 

o 

t ^ ^ - s • t ^ g . o ^ ' Z , y o ^ t 

K Cb-S -^g .Ta ' t f >s VOAo 

Rfi>s s g p 1=̂  (13S 

e & ^ s < ^ io i3/o 

C-fts^et) c(& 722^? 

ae>5€>ec> \T Ills 4^ 
(ie)^S6r:> 2\ 

"517-
73/0 

Preservation Used: 1= Ice. 2= HCI; 3= H2S04; 4=HN03; 5=NaOH; 6= Other _ 

Possible Hazard Identification 
CD Non-HazQrii CD Flammable • Skin Irr i tant Poison B — Unknown 

Sample D i s p o s a l ( A fee m a y l i e a s s e s s e d i f s a m p l e s a re re ta i ned l o n g e r t h a n 1 m o n t h ) 

m Retum To Client Q Disposal B y Leb CD, Archive For Months 

Special Instructions/QC Requirements & Comments: 

/feae^ 
Company: 

L O e r S T o , M 

Date/Time: Received by: Company: Date/Time: 

ro 

o 
l-h 

Company: Date/Time: Company: 

7> 
Date/Time: 

'/57^f <r>py:r 
Date/Time: Relinquished by: Company: Date/Time: Company: 

U> 

file:///Ci.z


H 
to 

• d 
(1) 
Q 
ro 
in 

O 
l-h 

Anchorage 

2000 W. International Airport Road 

Suite A lO 

Anchorage, AK 99502 
phone 907.563.9200 fax 907.563.9210 

Chain of Custody Record 
TestAmerica 

IHE LEADER IM ENVIRONMENTAL TESTING 

TestAmerica Laboratories, Inc. 

ClienI Contact 

Your Company Name here U V ' ^ V \ n . S o l . - . t x c ^ / L S 
Address <5̂C) S Ccijrv\p(_)«k^ "L ) t -

city/state/zip 6d'tt=Cir\ A'S oV62;7 

(xxx) xxx-xxxx Phone 

(xxx) xxx-xxxx F/\X 

Project Name: frJocrCWn Pix.w S ^ G L A 

Site: ' • I i 

po# 0 0 6 ^ * S 6 < ^ 

Sample Identif ication 

R6SS(£bc5U 
^ B S 3 6 D ^ C i 

(?6SSGC> ^ 3 

; R 6 S 6 e 5 o ^ 
ilP>&§£(b 11. 

d & S ^ ^ i ^ i*? 
j^&S-SeCi 2M 

RB^vS^b ,95 
p_6SS^£i 11 
^e-ss^^j o l 

\ 

\ 

ProjectManager; ^ GCt.c>c^Vv«./\ 

Tel/Fax: "73,2. H l l S'JOO 
Analysis Turaaround Time 

Calendar < C ^ or Work Days ^W) 

TAT i f diffijrenl ftnm Relnw 

1?^ 2 weeks 

1—1 1 week 

C D 2 days 

1—1 Iday 

Sample 
Date 

'^lltjcfb 

1 

_ i / • 

Sample 
Time 

13HS 

izso 
13ZS 

\Z50 

/33c 
I^ZC) 

/33?. 

I^'fl 
l3oS 
KZ.-V 

Sample 
Type 

^ 
r 

V 

Matrix 

Scci 

/ 
/ 

t 
\ 

1 

V 

Y) 

«of 
Coot. 

/ 

/ 
/ 

, 

' 

' ^ 

SiteContact; D<3c\.U<^^'^-V^ 

Lab Contact: 

1 

Preservation Used; 1= Ice, 2= HCI; 3= H2S04; 4=HN03; 5=NaOH; 6= Other 
Possible Hazard Identification 

'— ' Non-Hazard ' ^Flammable '—^ Skin Irritant Poison B '— ' Unknown — 

£ 

X 

X 

X 

X 

< 

x. 
K 

X 

\ 

X. 

»«•«: *?//Z,/o?» 
Carrier: f ^ ^ p e 

COC No; 

3 of 3 COCs 

Job No. 

SDG No. 

Sample Specific Notes: 

\ 

1 
Sample Disposal ( A fee may be assessed i f samples are retained longer than 1 month) 

^—^Retum To Client ^—^Disposal By Lab '—^Archive For Months 

Special InstruCtions/QC Requirements & Comments; 

Relinquished by; , .^ ^ ^ - ^ ^ 

Relinquished by; / " 

Relinquished by: 

Company: 

Company: 

Company; 

Date/Time: 

Date/Time: 

Date/Time: 

Received by: 

R c c e n e d H f y T y ' ^ ^ ^ 

Recei^d by: 

Company: 

Company: 

TA 
Company; 

Date/Time: 

Date/Time:j 

Date/Time: 

IA) 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED36 

767562 

SDG: 
ETR(s):' 

127611 
127611 

Date Received: 
Start Date: 
End Date:' 

9/15/2008 
9/15/2008 
10/1/2008 

Percent Solids: 96.4% 
Specific Gravity: 2.650 

Maximum Particle Size: 9>5 mm 
(assumed) 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shells 
subrounded 

hard 

-pO|-j-<pO-|-0- f°FC r—t~i 1 

-̂ i 
JN k< 1 

^ ir N 1 1 

\. 
> 
\ 

1 2 — 1 — 

^ H i, 

V 
t ^ I 3. i , 

v : 
3: î  

11 I'M ' 

—»—ii-L _ i _ L o J — J, 

100OO0 

100 

90 

BO 

70 

60 

50 

40 

30 

20 

10 

0 
10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Partirtft 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.6 
23.8 
13.7 
9.7 
6.9 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
96.0 
87.7 
75.8 
45.2 
13.6 
3.9 
1.7 
1.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4.0 
8.3 
11.9 
30.6 
31.6 
9.8 
2.1 
0.6 
0.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay • 

Percent of 
Total Sample 

4.0 
94.9 
8.3 
42.5 
44.1 
0.9 
0.3 

Preparation Method: D2217 
Dispersion Device: Mectianical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
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Particle Size of Soils by ASTM D422 

z' 
Client Code: 

Sample ID: 
Lab ID:" 

WESTN4 
RBS-SED37 

767563 

SDG: 127611 
ETR(s): 127611 

Date Received: 
Start Date: J 
End Date: 

9/15/2008 
9/15/2008 
10/1/2008 

Percent Solids: 96.5% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material 
Shape (> #10) 

Hardness (> #10) 

shells 
subrounded 

hard 

i 

—lOi 0 |9 I e . t > 11 1 1 ~ 

s 

s 

H '- n" ' " " 

> 
N 

. ^ ^ 

"S X \ 
N 

\ 
\ 

—h—1 i+rr-

\ 
x̂  

\ 
\ 
V 
V 

/ 

—LoJ L_o— 
100000 

100 

90 

SO 

70 . 

60 

50 

1 

40 

30 I 

20 

10 

10000 1000 100 

Particle Size, microns (um) 
10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#60 
#100 
#200 

Hydrometer 

V 

Particle 
° size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.6 
23.8 
13.7 
9.7 
7.0 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
95.9 
79.0 
64.4 
49.3 
29.2 
6.7 
1.8 
1.0 
0.5 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
4.1 
16.9 
14.5 
15.1 
20.0 
22.6 
4.9 
0.8 
0.5 
0.3 
0.0 
0.0 
0.0 1 
0.0 
0.0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

21.0 
78.4 
14.5 
35.2 
28.7 
0.3 
0.3 

Preparation Method: ,02217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024;07.29.05:0 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:" 

WESTN4 
RBS-SED38 

767564 

SDG: 127611 
ETR(s): 127611 

Date Received: _ 
^ Start Date:_ 

End Date: 

9/15/2008 
9/15/2008 
10/1/2008 

Percent Solids: 92.7% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 
(assumed) 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shells 
subrounded 

hard 

|-p|0]-j-0—10-|-0— ' T T " ^ - ^ ^ 

K 
\ 

\ 
... , . . 3 . -

\ 
I 

\ 

"" 

—p+i 1 j 

\ 
\ 
:i ̂

 ~2 : r 
\ 
\ 

\ 

- V 
- ^ 

• " T 

^ 
0 0 - — - r v _ > - , ^ 1 1 ffll = ^ 

100 

90 

80 

70 . 

60 

50 

1 

40 • 

30 I 

20 

10 

100000 10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 
1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 

,180 
150 
75 

37.5 
23.7 
13.7 
9.8 
7.0 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.2 
94.3 
77.5 
43.9 
15.2 
6.3 
4.0 
1.4 
0.8 

• 0.8 
0.8 
0.8 
0.8 
0.7 
0.7 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.8 
4.9 
16.8 
33.6 
28.7 
8.9 
2.4 
2.6 
0.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0.8 . 
97.8 
4.9 
50.4 
42.5 
0.6 
0.8 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
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Particle Size of Soils by ASTM D422 

. 
Client Code: 

Sample ID: 
Lab ID: 

WESTN4 
RBS-SED39 

767565 

SDG: 127611 . 
ETR(s): 127611 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/1/2008 

Percent Solids: 98.3% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10): 

shells 
subrounded 

hard 

i 

" V 

~1 

, 

r-C -̂0—1 

1 

^ -
^v^ \ 

^ 

s 
s \ 
\ 

J 

• t -

f i 

N 

• 

f — ^ 
^"^^^ 

N 
s 

- t 

V 

\-̂  

• 

\ 
\ 

i ( i i i ' 

¥ r - r -

' 

r 

° 
1D 

—< 

• 

' 

—: 100 

60 

40 

a 
I 

20 

c 
u 

-20 

Particle Size, microns (um) 

Sieve 
size 
3 inch 
2inch 

1.5 inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 \ 
#80 
#100 
#200 

Hydrometer 

I ' 

V 

Particle 
, size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.6 
23.8 
13.7 
9.9 
6.7 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
79.2 
60.8 
53.3 
47.3 
33.4 
9.2 
2.3 
1.0 
0.5 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

V -0.2 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 

20.8 
18.4 
7.5 
6.0 
13.9 
24.2 
6.9 
1.2 
0.5 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay. 

Percent of 
Total Sample 

39.2 
60.3 
7.5 
19.9 
33.0 
0.2 
0.2 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

i 
FSL024:07.29.05:0 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:" 

WESTN4 
RBS-SED40 

767566 

SDG: 127611 
ETR(s): 127611 

Date Received: 
Start Date:' 
End Date: 

9/15/2008 
9/15/2008 
10/1/2008 

Percent Solids: 62.2% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shells 
rounded 

hard 

1 1 <| 1 0 iO^-pO— l-.^ M 1 -

N 
—n—1— 

' • — ^ - a 

r—pf] 1 

- -

: : i • 1 

5 
- ~ X ^ - x 

4 
1 t 
V 

- A 
\ 

1 

p—K-

\ 

A 
^ ' ^ • - » - n _ _ ^ _ f, ._. , - =0= —< 

100000 

100 

90 

80 

70 -

a 
60 I 

50 

40 

30 

20 

10 

10000 1000 100 

Particle Size, microns (um)- / 

10 

Sieve 
stee 

3 inch 
2 inch 

1,5 inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.5 
23.7 
13.7 
9.5 
6.8 
3.4 
1.4 

Percent 
lines 
100.0 
100.0 
100.0 
100.0 
100.0 
97.8 
87.8 
65.0 
82.1 
66.6 
31.8 
11.9 
5.0 
2.3 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.2 

Incremental 
perterA 

0.0 
0.0 
0.0 
0.0 
0.0 
2.2 
10.0 
2.8 
3.0 
15.4 
34.9 
19.9 
6.9 
2.8 
1.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 

Soil 
Ctessffit:aaon 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent o f 
"TOlal Sample 

12.2 
85.6 
2.8 
18.4 
64.4 
1.5 
0.7 

Preparation Method; D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
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# 
Client Code: 

Sample ID: 
Lab ID:' 

WESTN4 
RBS-SED41 

767567 

Particle Size of Soils by ASTM D422 

SDG: 
ETR(s):" 

127611 
127611 

Date Received: 
Start Date: 
End Date: 

9/,15/2008 
9/15/2008 
10/1/2008 

Percent Solids: 97.2% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10):" 

Hardness (> #10):" 

shells 
subrounded 

hard 

rj-|0 

100331 

- T - O — 0 - " ^ K ^ -

- ^ 
rr" 
s 

'**. 

— 

< 

. 

^ 
V 

. . 

x.^ 
' \ , 

s 

1^ 

T "* 

S 
S 

^ 
L 

1 v 
\ 

\ 

r * r 

, 
V 

^ • ^ _ _ _ 

i i |i 

1— — • 

15 

n— — 

so 

O) 

I 
40 

20 

-20 

Particle Size, microns (um) 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
• size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 

.2000 
850 
425 
250 
180 
150 
75 

37.6 
23.8 
13.7 
9.6 
6.9 
3.5 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
93.8 
82.7 
73.2 
64.9 
47.3 
17.9 
4.8 
1.3 
0.4 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
-0.2 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
6.2 
11.1 
9.5 
8.3 
17.6 
29.5 
13.1 
3.5 
1.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

17.3 
82.3 
9.5 
25.9 
47.0 
0.1 
0.3 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.0S;0 @ ) 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED43 

767568 

Percent Solids: 
Specific Gravity: 

91.0% 
2.650 

Maximum Particle Size:' 9.5 mm 

SDG: 
ETR(s): 

>umed) 

127611 Da 
127611 

Non-soil material: 
Shape (> #10): 

, Hardness (> #10): 

te Received: 
Start Date: 
End Date: 

na 
subangular 

hard 

9/15/2008 
9/15/2008 
10/1/2008 

11 lOi I 0 lO 1 0 1 ' T T T 

P\ -

2 
\ -

- - -A 

r—1—1—Tin"' 

V -
: ^ - - : : : : : 

: : V . _ : _::::: 
- - \ 

- - — [ : 

::=E :::;: 
A — 

.—LoJ—1—0— 
100000 

100 

90 

80 

70 -
£ 

60 I 

50 S 
c 
IC 

40 € 

20 

10 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 

3 inch 
2 inch 

1.5 inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
«eoo 

Hydrometer 

V 

Particle 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 

• 180 
150 
75 

37.6 
23.8 
13.7 
9.6 
6.9 
3.3 
1.4 

Percent 

100.0 
100.0 
100.0 
lOO.O 
100.0 
100.0 
99.3 
97.3 
90.8 
50.2 
14.0 
5.8 
3.5 
2.7 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 

Incremental 

0.0 
0.0 
0.0 
0,0 
0.0 
0.0 
0.7 
2.0 1 

6.5 
40.6 
36.2 
8.2 
2.3 
0.8 
2.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Soil 
Cinsi&lKslaar, 

Gravel 
Sand . 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt \ 
Clay 

Percent of 
Ttfta'i Sampte 

0.7 
96.7 
2.0 
47.1 
47.5 
2.4 
0.3 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED44 

767569 

SDG: 
ETR(s):' 

127611 
127611 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/1/2008 

Percent Solids: 94.3% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shell 
subrounded 

hard 

Ol I 0 |0 I 0—hs;—-—I I I I I—t-i 1 1 I I I I i l l 1 1 1 I |f| I I—I 1 1 - -r —j 1 

::::iz:zi::::^Ei:~zz:::::::iz:iz:::::::i~:^::::::ii:i^. 

^iiiiliiiiiiiii 
I I I—i—I 1 M i l l I—I—I 1 1-1 I I I I—I—I L I rt~H—Ig—I—a-1 o— n I ft 11 I »J L_» 100000 

100 

90 

SO 

70 -

80 I 
>• a 

50 fe 
c 
>s 

40 •& 
a 

30 2 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
STze 

3 inch 
2 inch 
1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 
( 
1 
1 
1 
1 
V 

Particle 
size.um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.5 
23.7 
13.7 
9.4 
6.8 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.O 
100.0 
94.6 
83.4 
76.6 
71.2 
57.4 
22.7 
7.8 
3.8 
2.3 
0.8 
0.8 
0.8 
0.8 
0.8 
D.3 
0.3 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
5.4 
11.2 
6.9 
5.4 
13.8 
34.7 
14.9 
4.0 
1.4 
1.5 
0.0 
0.0 
0.0 
0.0 
0.6 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

16.6 
81.1 
6.9 
19.2 
55.0 
1.5 
0.8 

Preparation Method: D2217 
Dispersion Device; Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED45 

767570 

Percent Solids: 84.6% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

SDG: 
ETR(s): 

umed) 

127611 Date Received: 
127611 Start Date: 

End Date: 

Non-soil material: shell 
Shape (> #10): rounded 

Hardness (> #10): hard 

9/15/2008 
9/15/2008 
10/1/2008 

TfTTTTT""' 

J 

s 

\ 
~n—1—' 

^:^ — i 
- \ 

S. 

N k 

\ 
\ , . . _ 

^ 
\ 
V 
\ 

--p-h—1 

S y 
_!̂  

V 
_ 5 

V 

V 
_ j 

r i - i + -

^N> » _ -1 lo 1 0 fl _^ 
10000O 

r 100 

90 

80 

70 -
a 

60 % 
>> 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 Inch 
2 inch 

1.5 inch 
l i nch 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 

4750 
2000 
850 
425 
250 
180 
150 
75 

37.5 
23.7 
13.7 
9.7 
6,7 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
99.1 
85.0 
72.1 > 
58.4 
25.9 
7.0 
3.1 
1.9 
1.0 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.9 
14.0 
12.9 
13.7 
32.5 
18.8 
3.9 
1.2 
0.9 
0.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

15.0 
84.0 
12.9 
46.2 
24.8 
0.4 
0.6 

Preparation Method: D2217 

Dispersion Device: Mechanical mixer with 
a metal paddle. 

Dispersion Period: 1 minute 
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Particle Size of Soils by ASTM D422 

# 
Client Code: 

Sample ID: 
Lab I D : ' 

WESTN4 
RBS-SED46 

767571 

SDG: 
ETR(s): 

127611 
127611 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/1/2008 

Percent Solids: 91.8% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10): ' 

Hardness (> #10): ' 

shell 
rounded 

hard 

TfTrT"**" 

]i)t 

^ 
\ 

^ 

— n ~ i 

\ 
'>-„ 

' — J I 
" \ 

—r*i— 

• ^ . . , 

1 
\ 
\ 
^ 

1 

\ 
\ 
\ 
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n* 
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\ 

V ~ - o 
t . , 
1( i r -

1—]— 

-~._. ^ 
ID 

100 

80 

60 

40 

ra 

I 

20 

-20 
Particle Size, microns (um) 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 

l i nch 
3/4 inch 
3/8 inch 

#4 
^10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Partide 
size, um 

75000 
50000 
37500 

25000 
19000 
9500 

4750 
2000 
850 
425 
250 
180 
150 
75 

37.6 
23.8 
13.7 
9.7 
7.1 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
89.4 
77.0 
72.4 
68.9 
58.9 
32,3 
12.9 

6.0 
3.4 
0.3 
0.3 
0.3 
0.3 
-0.3 
-0.3 

-0.3 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
10.6 
12.4 
4.6 
3.5 
10.0 
26.6 
19.4 

6.8 
2.6 
3.2 
0.0 
0.0 
0.0 
0.5 
0.0 
0.0 

•Soil 
Classification 

Gravel 
Sand 

Coarse Sand 

Medium Sand 
Fine Sand 

Silt 

Clay 

Percent of 
Total Sample 

23.0 
73.6 

4.6 . 
13.6 
55.4 
3.7 
-0.3 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample I D : ' 

Lab I D : ' 

WESTN4 
RBS-SED47 

767572 

SDG: 127611 
ETR(s): 127611 

Date Received: 
Start Date: 
End Date:" 

9/15/2008 
9/15/2008 
10/1/2008 

Percent Solids: 63.8% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10):" 

Hardness (> #10):" 

shells 
subrounded 

hard 
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Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

, Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 

. 75 
37.5 
23.7 
13.7 
9.7 
6.7 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
97.7 
84.1 
68.6 
49.2 
14.1 
6.1 
3.3 
2,3 
1.4 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.7 

Inaemental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
2.3 
13.5 
15.5 
19.4 
35.1 
8.0 
2.8 
1.1 
0.9 
0.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

15.9 
82.7 

15.5 
54.5 
12.7 
0.8 
0.7 

Preparation Method: D2217 

Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period; 1 minute 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:" 

WESTN4 
RBS-SED48 

767573 

Percent Solids: 
Specific Gravity:_ 

Maximum Particle Size: 

82.4% 

2.650 
9.5 mm 

SDG: 
ETR(8): 

umed) 

127611 Date Received: 
127611 Start Date: 

End Date: 

Non-soil material: shells 
Shape (> #10): subangular 

Hardness (> #10): hard 

9/15/2008 
9/15/2008 
10/1/2008 
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FSL024:07.29.05:0 
TestAmerica Burlington 

1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
l i nch 

3/4 inch 
3/8 inch 

#4 
#10 
nzo 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
' size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

37.5 
23.7 
13.7 
9.5 
7.1 
3.5 
1.4 

Percent 
finer 
100.0 
10O.O 
100.0 
100.0 
100.0 
100.0 
94.1 
88.2 
80.5 
62.8 
27.4 

9.1 
3.1 
1.1 
0.8 
0.8 

ôa 
0,8 
0.8 
0.8 
o;8 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.9 
5.9 
7.7 
17.8 
35.3 
18.3 

6.0 
2.1 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 

Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

5.9 
93.0 
5.9 

25.4 
61.7 
0.3 
0.8 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

3DG: 127611 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED49 

767574 

SDG: 
ETR(s):" 

127611 
127611 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/2/2008 

Percent Solids: 88.0% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shells 
subrounded 

hard 

1 

^ ^ ^ 
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10000 1000 100 

Particle Size, microns (um) 
10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 
1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 

. 2000 
850 
425 
250 
180 
150 
75 

36.4 
23.0 
13.3 
9.5 
6.8 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
90.5 
79.0 
65.9 
54.5 
39.5 
13.4 
5.3 
2.9 
1.6 
1.0 
1.0 
1.0 
0.6 
0.6 

^ 0.5 
0.5 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
9.5 
11.5 
13.1 
11.4 
14.9 
26.2 
8,0 
2.5 
1.3 
0.5 
0.0 
0.0 
0.5 
0.0 
0.1 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

21.0 
77.4 
13.1 
26.3 
38.0 
1.0 
0.6 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

' a metal paddle. 
Dispersion Period: 1 minute 
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Particle Size of Soils by ASTM D422 

Client Code: 
sample ID: 

Lab ID:' 

WESTN4 
RBS-SED50 

767575 

SDG: 127611 
ETR(s): 127611 

Date Received: 
Start Date: 
End Date:" 

9/15/2008 
9/15/2008 
10/2/2008 

Percent Solids: 82.0% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shells 
subrounded 

hard 

~*~ '—nrr 
• 
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Particle Size, microns (um) 
10 

Sieve 
size 

3 inch 
2 Inch 

1.5 Inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.4 
23.1 
13.5 
9.6 
6.9 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
98.9 
S7.9 
96.5 
94.3 
88.1 
54.1 
16.4 
5.2 
1.2 
0.9 
0.4 
0.3 
0.3 
0.3 
0.1 
0.1 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
1.1 
1.0 

. 1.4 
2.2 
6.2 
34.0 
37.7 
11.2 
4.0 
0.3 
0.5 
0.2 
0.0 
0.0 
0.2 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

2:1 
96.7 
1.4 
8.4 
86.8 
1.0 

, 0.3 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 
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Particle Size of Soils by ASTM D422 

Client Code:_ 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED51 

767576 

SDG: 
ETR(s):" 

127611 
127611 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/2/2008 

Percent Solids: 85.7% 
Specific Gravity: 2.650 

Maximum Particle Size: 25 mm 

Non-soil material: 
Shape (> #10):" 

Hardness (> #10):" 

shells 
subrounded 

hard 
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Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 
1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.8 
23.2 
13.5 
9.7 
6.9 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
95.6 
90.9 
80.0 
71.9 
61.3 
40.1 
17.2 
6.6 
2.3 
0.3 
0.3 
0.3 
0.2 
0.2 
0.1 
0.1 
0.0 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
4.4 
4.7 
10.9 
8.1 
10.6 
21.2 
22.9 
10.6 
4.2 
2.0 
0.0 
0.0 
0.1 
0.0 
0.1 
0.1 
0.1 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Peroent of 
Total Sample 

20.0 
79.7 
8.1 
31.8 
39.8 
0.2 
0.1 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED52 

767577 

SDG: 
ErR(s): 

127611 
127611 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/2/2008 

Percent Solids: 88.7% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 

Non-soil material: 
Shape (> #10):" 

Hardness (> #10):" 

shells 
subrounded 

hard 
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Particle Size, microns (um) 
10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.4 
23.0 
13.4 
9.7 
6.6 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
97.9 
95.9 
93.4 
85.0 
42.0 
13.6 
5.6 
2.7 
1.4 
1.4 
1.3 
0.8 
0.7 
0.1 
0.0 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.1 
2.0 
2.6 
8.3 

43.0 
28.4 
7.9 
2.9 
1.3 
0.0 
0.1 
0.5 
0.1 
0.6 
0.1 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

2.1 
95.2 
2.0 
10.9 
82.3 
2.0 
0.7 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID:' 

Lab ID:' 

WESTN4 
RBS-SEDB1 

767578 

SDG: 
ETR(s): 

127611 
127611 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/2/2008 

Percent Solids: 79.6% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 

Non-soil material: 
Shape (> #10):" 

Hardness (> #10):" 

shells 
subrounded 

hard 
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Particle Size, microns (um) 
10 

Sieve 
size 

3 inch 
2 inch 

1.5 Inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.7 
23.2 
13.4 
9.4 
6.8 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
96.1 
92.5 
85.1 
67.9 
32.4 
12.1 
5.3 
1.2 
1.2 
1.2 
1.2 
0.7 
0.7 
0.0 
0.0 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3.9 
3.6 
7.4 
17.2 
35.5 
20.4 
6.7 
4.1 
0.0 
0.0 
0,0 
0.6 
0.0 
0.7 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

3.9 
94.9 
3.6 

24.6 
66.7 . 
0.6 
0.7 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

Uot 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID;' 

WESTN4 
RBS-SED82 

767579 

SDG: 
ETR(s):" 

127611 
127611 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/2/2008 

Percent Solids: 87.7% 
Specific Gravity; 2.650 

Maximum Particle Size: 19 mm 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shells 
subrounded 

hard 
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Particle Size, microns (um) 

Sieve 
size 

3 inch 
2 Inch 

1.5 Inch 
1 inch 

3/4 inch 
3/6 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.8 
23.3 
13.4 
9.4 
6.8 
3.5 
1.4 

Percent 
finer 
100.0 . 
100.0 
100.0 
100.0 
100.0 
97.7 
95.9 
94.5 
91.7 
84.0 
45.0 
14.5 
6.0 
2.8 
0.8 
0.8 
0.8 
0.7 
0.7 
0.0 
0.0 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
2.3 
1.7 
1.5 
2.8 
7.8 
39.0 
30.5 
8.6 
3.1 
2.0 
0.0 
0.0 
0.1 
0.0 
0.7 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

4.1 
93.1 
1.5 

10.5 
81.1 
2.1 
0.7 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
R6S-SED83 

767580 

SDG: 
ETR(s):" 

127611 
127611 

Date Received: 
Start Date:] 
End Date: 

9/15/2008 
9/15/2008 
10/2/2008 

Percent Solids: 78.7% 
Specific Gravity: 2.650 

Maximum Particle Size: 25 mm 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10): 

shells 
subangular 

hard 

1 |0| 1 0 |0 i-^""*"—:—n—r -

- \ 

~n—1 TTTT" 

• " 1 ^ " " " " 

- -h 1 1 1 1 ill -

- ^ 

:; V ::;;: 

- i 
: : = - - ^ : : : : : 

: : z ^ : : : : : ::= 5::::: 
\ 

S - - -
B - - J—Lol—L_o— 

100000 

100 

90 

80 

70 -

ra 
60 I 

50 fe 

40 1£ 
o 

10000 1000 100 

Particle Size, microns (um) 
10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
linch 

^ 3/4 inch 
3/8 inch 

#4 
#10 
W20 _ | 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

1 
1 
1 
( 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.8 
23.3 
13.4 
9.4 
6.8 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 

, 100.0 
100,0 
85,1 
82.5 
80.6 
78.7 
75.6 
69.7 
56.4 
37.3 
21.7 
1.1 
0.8 
0.8 
0.8 
0.7 
0.7 
0.1 
0.0 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
14.9 
2.6 
1.8 
1.9 
3.1 
5.9 
13.3 
19.1 
15.6 
20.6 
.0.4 
0.0 
0.0 
0.1 
0.0 
0.6 
0.1 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

19.4 
79.5 
1.9 
9.0 

68.6 
0.4 
0.7 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: ' 

WESTN4 
RBS-SED19 

767581 

SDG: 
ETR(s):' 

127611 
127611 

Date Received: 
• Start Date:_ 

End Date: 

9/15/2008 
9/15/2008 
10/2/2008 

Percent Solids; 75.2% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10): 

shells.plant 
subangular 

hard 

rj-iOpr-O—[0^ i = = ; 1 r j — 

^ . 
^ ^ 

~~- - 0 , 

-—p4i 

""H \ , 
^ 

~V 

2 

\ 
\ 
\ 

-* 

1 

i A 
A 

\ 
\ 

s 

1 
" ' - - o - - 0 - fc =A 

. 

^̂ ,̂ — 0 — 

100000 

100 

90 

SO 

70 w 
a 
a 

60 I 

50 c 
c 

40 

30 I 

20 

10 

10000 1000 100 

Particle Size, microns (um) 
10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
linch 

3/4 Inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 
1 
1 
1 
1 
1 
V 

Particle 
slze.um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.5 
23.1 
13.3 
9.2 
6.7 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
93.6 
85.5 
81.4 
78.4 
60.5 
35.6 
23.7 
6.2 
2.0 
2.0 
2.0 
1.9 
1.3 
0.7 
0.0 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
6.4 
8.2 
4.0 
3.1 
17.9 
24.6 
12.1 
17.6 
4.2 
0.0 
0.0 
0.1 
0.6 
0.7 
0.7 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Perceni of 
Total Sample 

6.4 
87.5 
8.2 
7.1 
72.2 
4.9 
1.3 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 
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767562 

1.0035 

20.5 

1.0035 

20.5 
• - • ' ^ ^ ' ^ ' ' ^ • ^ - ' ^ " • " » -

Particle Size Analysis of Soils 

By ASTM 0422 

Hydrometer Data 

Pate and Analyst 

Test number 

Lab number 

Time. min. (2) 

Reading 

Temperature, C 

Time, min. (5) 

Reading 

Temperature, C 

Time, min. (15) 

Reading 

Temperature, C 

Time, min. (30) 

Reading 

Temperature, C 

Time, min. (60) 

Reading 

Temperature, C 

Time, min. (250) 

Reading 

Temperature, C 

Time, min. (1440) 

Reading 

Set Number 

127611 

Client Code: 

SDG: 

ETR(s): 

WESTN4 

127611 

127611 

Date Received; 

Start Date; 

End Date: 

15-Sep-08 

15-Sep-08 

1-Oct-08 

Percent Solids 

MAP 9/26/08 

DJP 9/29/08 

Weighed 

MAP 9/26/08 

Mixed 

MNT 9/29/08 

Hydrometer 

MAP 9/29/08 

MAP 9/30/08 

Large sieves 

MNT 9/29/08 

DJP 10/1/08 

Small sieves 

MAP 9/30/08 

Temperature, C 

767563 

1.0035 

20.5 

1.0035 

15 

1.0035 

20.5 

30 

1.0035 

20.5 

59 

1.0035 

20.5 

256 

1.0035 

20.0 

1440 

1.0035 

20.0 

20.5 

767564 

1.0040 

20.5 

1.0040 

20.5 
v-:'^.'-->.'^.|-:.-^,^-l'ji-^T--^l>;;j...-VtI^ri-: 

15 

1.0035 

20.5 
•i) • . .1. i Z 

30 

1.0035 

20.5 

58 

1.0035 

20.5 

256 

1.0035 

20.0 

1440 

1.0035 

20.0 

15 

1.0040 

20.5 

29 

1.0040 

3 S 
20.5 

322S 
58 

1.0040 

20.5 

250 

1.0040 

20.0 

1434 

1.0040 

20.0 

767565 
^:^..M'.'.iH.^.^.'.'..\^....^ 

1.0035 

20.5 

1.0035 

20.5 

15 

1.0035 

,20.5 

29 

1,0035 

20.5 

63 

1.0035 

20.5 

250 

1.0035 

20.0 

1434 

1.0030 

20.0 

767S66 
tefa.Jj.,..i,M^'.ii-».,.,fc 

1.0040 

20.5 
^^i^v--jft '..-^ 

1.0040 

20.5 

15 

1.0040 

20.5 

31 

1.0040 

20.5 

60 

1.0040 

20.5 
. . . . " • . . . . - . ^ - • -

240 

1.0040 

20.0 

1424 

1.0035 

20.0 

6 

767567 
ij,av-.w*.;̂ .ap?g 

1.0035 

20.5 

1.0035 

20.5 
S ^ j.,-wsi.-.»w.»j;? 

15 

1.0035 

20.5 

31 

1.0035 

20.5 

59 

1.0035 

20.5 
. - . 1 1 . . ! . ^ 

234 

1.0035 

20.0 

1418 

1.0030 

20,0 

767568 

1.0035 

20.5 
.Mii.^m...J.nn-, 

1.0035 

20.5 

15 

1.0035 

20.5 

31 

1.0035 

20.5 

59 

1.0035 

20.5 

265 

1.0035 

20.0 
2SESS 

1412 

1.0035 

20.0 

Hydrometer used: 313119 
Calibrations: 

Model #: ASTM 151H 
L temp, C 

17.0 
Lread 
1.0035 

H Temp, C 
23.0 

Hread 
1.0030 

Manufocturer: 
Cal. Date: 

767569 
, .^. .-^~^^>^fe,vj l j f r ' i .»e £ 

1.0040 

20.5 

1.0040 

20.5 
' .• : •WW-.-.'.cr'v>:>ia*T-^~ii»^ 

15 

1.0040 

20.5 

32 

1.0040 

20.5 

60 

1.0040 

20.5 

259 

1.0035 

20.0 

1406 

1.0035 

20.0 
ELE 

767570 

1.0040 

20.5 

1.0040 

20.5 

15 

1.0040 

20.5 

30 

1.0040 

20.5 

63 

1.0040 

20.0 

253 

1.0040 

20.0 

1400 

1.0040 

20.0 

10 

767571 
.ii"'t-yiiist 

1.0035 

20.5 
. . • ,^.^. .J. .^ i . . : r r ' IS -^•v ;̂̂ -r: 

1.0035 

20.5 
fg^. : .<•>=:,• - . ••-•^....••:tii'.2.'-JiK'^ 

15 

1.0035 

20.5 
:,..........:.vJ'.^:.l,A-^^ia^.. 

30 

1.0035 

20.5 
- • • • 1 ^ 

57 

1.0030 

20.0 

247 

1.0030 

20.0 

1394 

1.0030 

20.0 

11 

767572 
,,,J.,r,^..iAi,..:..'S-' 

1.0040 

20.5 

1.0040 

20.5 

15 

1.0040 

20.5 

30 

1.0040 

20.5 

63 

1.0040 

20.0 

241 

1.0040 

20.0 

1388 

1.0040 

20.0 

12 

767573 

1.0040 

20.5 
-!^-:*:^.^f^-}lf-:rV~-r.-i'-Tr.kr-: 

1.0040 

20.5 

15 

1.0040 

20.5 
..j..,:.-.*i,..»^;«?r' 

31 

1.0040 

20.5 

57 

1.0040 

20,0 

235 

1.0040 

20.0 

1382 

1.0040 

20.0 

09/09/07 
Hydrometer start time: 17:13 

Hydrometer data entered: DJP 10/1/OB 
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Particle Size Analysis of Soils 
ByASTMD422 
Hydrometer Data 

Date and Analyst 

Test number 

Lab number 

Set Number 

127611B 

Client Code: 

SDG: ' 

ETR(s):' 

WESTN4 

127611 

127611 

Date Recehred: 15-Sep-08 

Start Date: 15-Sep-08 

End Date: 2-Oct-08 

Percent Solids 

MAP 09/29/08 

MAP 09/30/08 

Weighed 

MAP 09/29/08 

Mixed 

DPS 09/30/08 

Hydrometer 

DPS 09/30/08 

DPS 09/31/08 

Large sieves 

DPS 09/30/08 

DJP 10/2/08 

Small sieves 

MAP 10/1/08 

DJP 10/2/08 

Time, min. (2) 

Reading 

Temperature, C 

Time, min. (5) 

Reading 

Temperature, C 

Time, min. (15) 

Reading 

Temperature, C 

Time, min, (30) 

Reading 

Temperature, C 

Time, min. (60) 

Reading 

Temperature, C 

Time, min. (250) 

Reading 

Temperature, C 

Time. min. (1440) 

Reading 

ffl«L,tt„..*!l.-xt-VlWt"J.U:^gJiii,s.a,J<)f.')»..3? 
767574 

1.0050 

22.0 

1.0050 

'•.^i.f.^>..-'£r 
22.0 

767575 

1.0045 

22.5 

1.0040 

22.5 

15 

1.0050 

22.0 

Temperature, C 

30 

1.0045 

21.5 

59 

1.0045 

21.5 

256 

1.0045 

20.5 

1440 

1.0045 

20.5 

15 

1.0040 

21.5 

30 

3 

767576 

1.0040 

22.0 

767577 

1.0050 

S2SIE 
22.0 

1.0040 

22.0 

15 

1.0040 

21.5 

29 

1.0040 

21.5 

58 

1.0040 

21.5 

256 

1.0040 

20.5 

1440 

1.0040 

20.5 

Hydrometer used: 705151 

Calibrations: 

1.0040 

21.5 
mm 

58 

1.0040 

21.0 

250 

1.0040 

20.5 
: t r 
1434 

1.0040 

20.0 

1.0050 

22.0 
/ll"-iff.--'<*.'.('--f--'i-i-

767578 

1.0050 

21.5 

1.0050 

15 

1.0050 

W-,~f,!i-"'i-:: 
21.5 

29 

1.0045 

21.5 

63 

1.0045 

21.0 

250 

1.0040 

20.5 

1434 

1.0040 

As: *JJi.i3..^.-
21.5 

15 
^ ^Vr-t̂ V-:r-g.'in-¥-:A«it-r';--vatl«^ ^J*i'?^*^---i ffrt.y—tJ^'-'M-

1.0050 

21.5 

31 

1.0045 

21.0 

60 

1,0045 

21.0 

240 

1.0040 

20.0 

1424 

20.0 
Model #: ASTM 151H 

1.0040 

20.0 

767579 

1.0045 

21.5 

1.0045 

21.5 

15 

1.0045 

21.5 

31 

1.0045 

21.0 

59 

1.0045 

21.0 

234 

1.0040 

20.0 

1418 

767580 

1.0045 

21.5 
SS2 

1.0045 

21.5 

15 

1.0045 

21.5 
•/"^'^'"-•ftTilr ^ 

31 

1.0045 

21.0 

59 

1.0045 

21.0 
^ ^ • . • . . • ^ • ^ . • . . ^ . . . . ^ . . . . . ^ , . . . . ^ A 

265 

1.0040 

20.5 

1412 

1.0040 

20.0 

1.0040 

20.0 

L temp, C 
17.0 

Lread 
1.0045 

H Temp, C 
23.0 

Hread 

1.0035 

Manufacturer: 

Cal. Date; 

8 

767581 
k...^.^A-:.^— 

1.0055 

21.5 

1.0055 

21.5 
i-.,.LW,.:x..,S5 

15 

1.0055 

21.5 

32 

1.0055 

21.0 

60 

1.0050 

21.0 

259 

1,0045 

20.5 

1406 

1.0040 

20.0 
HB Instmment 

,.4».'.,;,kyfj,.; 

15 

30 

. - - * . . • . • • • - • - . r 

63 

253 

1400 

10 

- ^ ' ' " ' ' f - W E 

15 

30 

57 

247 

1394 

11 

'/"'at.yfff'-ftiSSi 

15 

30 

63 

241 

1388 

12 

:..i...'.:^J^..r.-~M^...:... 

15 

31 

57 

235 

1382 

09/09/07 

Hydrometer start t ime: 10:31 
Hydrometer data entered: DPS 10/01/08 
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Particle Size Analysis of Soils 

By ASTM D422 

Hydrometer Data 

Date and Analyst 

Set Number 

127611 

Client Code: 
SDG 

E T R ( S ) 

WESTN4 Date Received: 15-Sep-08 

127611 

127611 

Start Date: 15-Sep-08 

End Date: o-) -og 

Percent Solids Weighed ^ Mixed ^ Hydrometer Large sieves Small sieves ^ 

^ • X ' ^ o B 
Test number 
Lab number 

Time, min. (2) 

Reading 

Temperature, C 

Time, min. (5) 

Reading 

Temperature, C 

Time, min. (15) 

Reading 

Temperature, C ^ Q " * > 2 / 0 ' j 

Time, min. (30) 

Reading 

Temperature, C 

Time, min, (60) 

Reading 

Time, min. (250) 

Reading 

Temperature, C 

Time, min. (1440) 

Reading 

767562 767563 

go: ,<^ . j^ : l ^ ° : 5 

2 ( ^ : 

I'oy'yy Uoo 

' U ^ ^ 

Temperature, C o O ' ^ > Z \ i ̂ ^ 7 2 ^ 
•< .' ......J. . . t U K T , , ,,..^ , , . ! r • •;-• -w.- <;.,„.^ • . l . : : u 

1 4 ^ 

Temperature, C 

EM5 

/•^DS^ 

15 

1440 

Zo 

767564 

^'^O^/'H 

Zo 
15 

29 

^ ' S ^ ^ ^ ^ ' ^ ^ ^ o < ^c^v"^ ^P 

1?.K>̂ 0 Z Q C 2 O D Z ^ ' O £ D 

767565 

Im 

/-oV 

29 

20. 

Hydrometer used: ? l ' 5 i | Q Model#: ASTM 151H 
Calibrat ions:r Xternp, C |' Lread | HTemp, C 

767566 

i l o ^ ^ ^ S S / 

2>o. 

Co 

o^oi'(py^i<muJ^ 

256 256 250 _ 250 240 ^ 265 259 . 253 

|.i>535 (.ro-^S]:Off^(.(O^ l-iinfflToIg^ /.(io^< /-M5S MoMC 

767567 

^ : S ^ ^Q:fC ^ g ^ .5?: " '̂ ̂ fi:: 

to 

M l 

767568 

15 _ ^ 

I'D 
31 

59 58 58 63 60 59 59 60 J3 57 63 57 

17.0 23.0 
H read 

Manufacturer: 
Cal. Date: 

8 ~1 9 I 10 I 11 I 12 

767569 

zst. 
32 

767570 

S o ^ Z ^ M ^ l s J ^ i ^ 
^5 go 

30 

P 3 2̂ D2'x. ^o-< ,g^ E ^^' Q J^:^...E:arQ. 

iijR-JJUlMM 

Q. '̂̂ Ql 20 'Q I 2o'\) \ 2 4 O \ TJ^'V "IQ-^ 2o ' o\ ' ^ V I ^o -^ 2 o 0 

'i 

1424 1418 •'412 _ ^ _ 1 4 0 6 1400 1394 1388 1382 

767571 

30 

247 

767572 

30 

767573 

/ ^ D ^ O 

.Z2.:X 

15 

2 0 
31 

fOo<(Ofon^Cl 
ZlhXlMI'^ 

2 n . I 

Hydrometer start time: 
Hydrometer data entered 

FSL024:07.29.05:0 
TestAmerica Buriington 
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Particle Size Analysis of Soils 

By ASTM 0422 

Hydrometer Data 

Date and Analyst 

Set Number 

12761 I B 

Client Code: WESTN4 

SDG: 127611 

ETR(s): 127611 

Date Received: 15-Sep-08 

Start Date: 15-Sep-08 

End Date: | 0 O i . 0 ^ 

Percent Solids Weighed r-erceni ouiiaE, vveiyneu Mixed Hydrometer Large sieves Small sieves 

y P < ' \ \ ^ [ 0 -& ^ 

Test number 

Lab number 

T ime, m in . (2) 

Reading 

Tempera ture , C 

T ime, min. (5) 

Reading 

Tempera ture , C 

Time, min. (15) 

Reading 

Temperature , C 

T ime , min. (30) 

Reading 

Tempera ture , C 

T ime , min. (60) 

Reading 

Temperature , C 

T ime , min . (250) 

Reading 

Temperature, C 
T ime, min . (1440) 

Reading 

Temperature , C 

767574 

/ <Jo3"c> 

O A S ^ O 

^2^.0 
15 

(.Ci> J o 

:?.2. 
30 

/ .oc^r 
21 <r 

59 

I '=^̂ ^ s" 
J/.' 

256 

!.<y^^r 
Po. <r 

1440 

^ C M < ^ 

7a 2 ^ 

767575 

^^-"a^ lc i^ 
/ .OOy^ /Q lOC jo 

. I ^ " " 

/ . g > o Og> 

•^.5-
15 

l . o ^ Q o 

Q l . ^ 
30 

l-OCi<.)c^ 

21 . ^ 
58 

/ . O Q V Q 

3./, r 
256 

/ . O o ^ O 

^ o . : ^ : -

1440 

•Qoqc^ 

• ^ o . y 

767576 
^ T ^ ^ ^ r ? ^ ^ 

^lO.o 

/ , C > Q < ^ 0 

15 

roG^^-> 
2/. 

29 

l.oo^c? 

J \ . r 
58 

/ 0 6 ^ 0 

• ^ / . o 

250 

/-G<a^^> 

^ g > . ^ 

1434 

KGogp 
- 3 6 . 0 

767577 

(.Qo<:/o 

^.5 , <S 

\ f i t i U h 
^r}.o 

15 

l o d i j o 

£U1 
29 

h<& 6 ^ O 

J i ^ 
63 

( . O t i Q i i 

H). 
250 

/ - Q O ^ 
: 3 o . ^ 

1434 

(JOO "-fc 

:^o. 

767578 

/ • O Q T Q 

P/S" 

^qp So 

•^/.sr 
15 

&o5o 

iix. 
31 

f.ooVS" 
~ ^ ^ 

60 

i.oo^s 
:3/.o 

240 

/ O o V 6 
'3o.( 

1424 

| O Q < J f t 

Q<J.< 

767579 

/ g 3 0 ( - < S -

: ; ' / $ -

i . O Q ^ ^ 

Sir. 
15 

/ oQ^v^^Qoy^ 
2 / 5 -

31 

/ .ao^^^ 
2 / . 0 

59 

LOOMS" 

^U 
234 

(.oo^(^ 
^o .o 

1418 

LoQ'Hib 

3io.o 

767580 

/ 6oqs' 
3/.r 

1,00'^s 
:iiT 

15 

-s/r-
31 

AOQ ̂  

J ^ i S -
59 

/ ,OQ QS" u^ 
265 

/ . f i Q ^ G 

-:3o.r 
1412 

l.ooMd 

H y d r o m e t e r u s e d : 

C a l i b r a t i o n s : 
/ O S ' ^ I 

L temp, C 

17.0 

Model #: 

L read 

ASTM 151H 

H Temp, C 
23.0 

Hread 
Manufacturer: 

Cal. Date: 

8 

767581 

^ i Q O S ^ 

US' 

I.OeC5g^ 

A/.r 
15 

/.Oci^SS-

^ / V 
32 

/ • 0 o 5 ^ 
^ / . 

60 

/.Oo5o 
^ / . C 3 

259 

\s^^^ 
^ o ^ „ 

1406 

l.c^<^0 
^ C c 

15 

30 

63 

253 

1400 

10 

'̂s.ii.ilR:::-.. ;.7!7SH. 

15 

30 

57 

247 

1394 

11 

15 

30 

63 

241 

1388 

12 

15 

31 

57 

235 

1382 

H y d r o m e t e r s ta r t t i m e : 

Hyd romete r da ta e n t e r e d : l O ^ I 

FSL024:07.29.05:0 
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Particle Size Analysis of 
Soils By A 
Sieve Data 

STIM D422 

Dry prep = D421 
Wef prep = 02217 

Standard 

Sieve 
Sinc i i 
2 inch 

1-5 inch 
1 inch. 

3/4 inch 
3/8 inch 

#4 

#10 
#20 
#40 

") #60 
/ #80 

#100 

#200 

Values 
Opening, um 

75000 
60000 
37500 

25QQ0 
19000 

"" 9500 
4750 

2000 
850 
425 
250 
180 

150 
75 

Sieve (tares) 

Size 
3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

--

Default S G 

Mass g 
^ j -

'- V-. 
! >; 
Vf 

- 447 82 
486 .36 " 
4e5.*t 

' ^ 6 7 ^ 
!|47!77 

" 336 45 
3 3 t 1 2 

. 3 2 4 2 4 

2.65 

Cl ient Code : 

SET: 

Test 
Latwratory No 

Sample ID 

Sample Prep 
Pan.g 
Pan/sample, g 
Pan/dcy sample, g 

, WESW44 • 

[Hl lEff i i tSl 

1 
- 76rS6sr 
j B ^ e p s e 

D2217 

1 7 6 7 6 

2 

ETR(s): 

SDG: 

3 
767564 

=«Sl7Re^6P3S 
D2217 

1 7 7 7 ^ * 

D2217 

.--•»53«$3^'a 

- -127611 

. - • ' i ^p iV 

4 5 
767565 .-767t&6 ', 

i l i5^pg9.f l [B&Si:D! l^ 

D2217 D2217 

^ t S T ^ i ' 2 0 a , 6 B 

6 
767567 ^ , 

! ?Bg4 iEB*1V 

D2217 

. 1 6 3 5 6 , 

Hygroscopic Moisture correct ion factor (HMCF) for dry prep / Percent Sol ids for dry and wet prep 
Pan.g 
Pan/sample, g 
Pan/dry sample, g 
HMCF 

. - 1 0 4 
' 23 85 

^ c a 

100.0% 

Descript ion o f >#10 part ic les 

Non-soil material 
Shape 
Hardness 

Sample •/. Sol ids 

Dry sample «vt, g 

^̂  shefis 

1 0 2 
24.49 

a.'StS t̂ft̂ x 

100.0% 

shells 

1 0 1 
^ 2 4 3 0 

.-• - i l ^ K I 

100.0% 

Shefis 
'^ubroimied ^ubnappded ŝu|i;̂ B9und«tpl 

hard- - h« i ^ . .A i im)i\k 

96.4% 

169.44 

Sieve + Sample Weights 
Size Mass g 

3 Inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch. 
3/8 inch 

#4 
#10 

D #20 
D #40 
D #60 
D #80 
D ., #100 
D #200 

Maximum Part ic le 

Specif ic grav i ty 

." ' ^ 
\" 
^ ,„ -

__-
495 I t ) ' 
4 7 9 4 0 

' 4 1 ^ 6 0 
. 4 0 8 4 8 
* 4 0 1 3 6 „ 
' 352 99 ' 
335 74 

32SJ21 

size 

9.5 mm 

i i :L2s8j50., 

Sample Mass Parameters 
Sample Mass >#10,g 
Sample mass <#10, g 

20.83 
148.61 

96.5% 

171.44 

Mass g 

"* 
-

•> 

^ 
4 5 4 6 8 

5 1 7 3 8 
4 9 0 2 6 

- 4 1 8 4 3 
390 98 
3 ^ 5 0 -
344 81 
3 3 3 4 6 

32§,02 ' 

19 mm 

i 6 5 0 

61.02 
110.42 

92.7% 

163.02 

Mass g 

I t 

„ 

4̂  
* 1. 

* 
4 8 9 6 7 
4 7 3 3 3 

- 419 79 
4 1 1 4 4 
39461 
3 5 0 8 8 
335 99 
3 2 8 4 5 -

9.5 mm 

^2.650. 

9,33 
153.69 

•' sKOS ? • , i j ^ j s S ' 
. ; - ! > . ^ ^ ^> f 1 ' i -<3B.fS\>-.^ 
^ M ' a l l . i 39 Sf i " " 1 . 

100.0% 100.0% 

A?^.^ 
98.3% 82,2% 

194,12 171.63 

Mass g Mass g 
T 

I- f ' J ^ > - - i 

. * . ' ' - - • ' < _ ' . 

' ,SJ8600 4 5 1 4 1 ' -
5 ^ 0 9 ' 505 46 
479 85 - . 4 7 0 1 2 

• 4 0 4 11 ^ ^ 3 9 7 5 7 . 
383 62 ' 383,12 i 

.394 84 ' 4 0 7 5 9 

"^349^11 3 7 0 6 1 • 
3 3 4 53 343 88 

3 2 5 2 9 - 3 2 8 9 8 ' 

19 mm 19 mm 

2 6 5 0 2 65p 

90,62 25.70 
103.50 145.93 

,J93 
', i 7 5 , 

>ena. 
100.0% 

' ' ^^^ fe ' l ' ' ^ 

^ ^ ' " 
97.2% 

178.13 

Mass g 
f 

~ -4 , 

458 62 
, '508'18 

482 21 
4 0 7 2 6 
387 98 

'400 27 „ 

359 70 
33828 

, 32593 

19 mm 

• 2 6 5 0 

47.72 
130.41 

7 
767568 

RearSED4S 

D2217 

8 
7^7589 

fc>ttfe:Se)44 

D2217 

i83-06*jft;^ ^aa.l5 

. H l 4 
3 0 8 ? , 
9 B i a 

100.0% 

' - ' O a 
isubangular 

haftl^t 

91.0% 

166.52 

Mass g 

»,« 
' 
i 

, 4 8 9 4 5 
468 7 2 ' ' 
4D324 
4 2 4 3 1 
408 01 

' 3 5 0 1 6 
335 99 

3 2 5 ^ 

9.5 mm 

2 6 5 0 

4.50 
162.02 

, ' 1 0 2 . 

^̂ 'M̂  
100.0% 

- . -S iMl l " 

\ 
94.3% 

149.67 

Mass, g 

J: . ' S5. 

i f i 
i ' - X P I 

"'A5$.7tf 
^^ tUm' 
S 4 7 ^ 6 r r 

' '46tiS3 
3 7 7 ^ 6 f 
3 9 9 7 3 . 
3 5 8 7 6 

. 3 3 8 1 0 

326 d8> 

19 mm 

2.650 

35.09 
114.58 

Date Rec: 

9 
- 767670 

- HBS-SED4S 

D2217 

" 2 3 9 6 1 

1 0 2 
.54 89 

*'4fi.S7 

100.0% 

Shell 
^• .pounded 

.- hard 

84.6% 

202.60 

Mass g 

^ 
c 

f 

^ i . 

449 50 
"61679 

- 491 51 
'420 29 
422 53 
385 9 1 ' 
344 38 

, 334 59 

326 Q2 

19 mm 

2.650;, 

56.51 
146.09 

Hii fcSeii f tw;!: Start Date: 

End Date. 

10 11 
V .76TST1 -^.767572 
m ^ l ^ C ^ 1lBS-SeD47 

D2217 D2217 

174;9<K* SL 218 30 

^ ( ^ •. 1 0 2 
3 4 . 1 6 ^ 4 1 0 6 
3 1 4 4 " "•" i ) 4 6 7 . 

100.0% 100.0% 

- I 5 h # ; ' , Shells 
toundWi* subrounded 

tam 4 " "̂  hard, 

91.8% 83.8% 

160.57 182.92 

Mass, g Mass g 
. . j ^ 

y- s. fi,, , 

' <? ; > " " 
• ^ ^'^1 

464 58 li ' 451 90 
6 0 8 3 3 V , ' ' 6 1 3 0 8 ' 
4 7 2 6 5 " - ; ^493 7 2 . 
3 9 8 1 3 , 4 2 8 0 3 
3 7 2 7 9 V 4 2 0 80 
3 9 0 4 7 ^3(8238 
367flpV, 34155^ 

' 343 08 ' 334 OT 

' „ 3 2 8 4 2 . k 325.81 

19 mm 19 mm 

1 v^ii^ii*;fe650-^ 

44.27 57.41 
116.30 125.51 

Yi^-sep08. 
„. •f&qHW^-

12 
767573 -

ses^^Dka 

D2217 

186.39 

1 0 5 

34.16 
2B31 

100.0% 

i^eUs 
subangular 

hard 

82.4% 

153.50 

Mass g 
• 

-
^ 

' 

4 9 7 4 s 
474 39 
404 22 
383 93 ' ^ 
4 0 1 9 8 

" 3 6 4 5 8 ' 
' 3 4 1 2 7 . 

327 41 

9.5 mm 

iSMim§2. 

18.17 
135.33 

13 
ft) 
fl 
(D 

O 
H i 
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H 

Particle Size Analysis of 
Soils By ASTM D422 
Sieve Data 

Client Code- WESTN4 

SET: [• tayeiiB 

ETR(s):; 
SDG:" 

127811 -̂  

127,611'.'' 

Date Rec: A i a ^ S j ^ S B Start Date: 15-Sep^06 
End Date: 2rOcfe08 

CD 
03 
r t 

1 
ro/ 
i i 

^ ^ 
ft) 

W 
Ci 

n i - " 

H-

o 
(-r 
0 
3 

s 
>-^ 

. 

Dry prep = D421 
Wet prep = 02217 

Standard 

Values 

Sieve 
3 inch 

2 inch 

1.5 Inch 
1 inch 

3/4 inch 

3/8 inch 

#4 

#10 
#20 

#40 

#60 

#80 

#100 

) #200 

Opening, um 

75000 

50000 

37500 

25000 

19000 

9500 

4750 

2000 
850 

425 

250 
180 

150 

75 

/ Sieve (tares) 

Size 
3 inch 

2 inch 
1.5 inch 

1 inch 
3/4 inch 

3/8 inch 

#4 

#10 

#20 
#40 

#60 
#80 

#100 

#200 

Default SG 

Mass, g 

I ' 

-' 
, 

457 87-

4^7.66 

468.41 -
465.34-

392.51 
356.72 , 

3 4 7 7 7 , 
3 3 6 4 2 

3 3 2 1 0 

324.22 

2.65 

-

" D " 

D 

D 

D 

D 

D 

Test 
Laboratory No 

Sample ID 

Sample Prep 

Pan, g 

Pan/sample, g 
Pan/dry sample, g 

1 

76j;sr4 
RJeS.^ED49 

D2217 

.235,12 

2 

^767,^75 

^ R B ^ E P S 9 . 

D2217 

. 1 8 9 . ^ 1 

3 

767S76 

Re.s4SEb§i 

02217 

^ 2 0 9 3 . 5 * 

4 5 
767577, 7g7Sy8 

R B S - S e O ^ 'BgS-S.Ep9T 

D2217 D2217 

«T5#6 1 * 204 99 

6 
767579' 

J?BS-SED82,j 

02217 

167a& i , . 

Hygroscopic Moisture correct ion factor (HMCF) for d ry prep / Percent Sol ids for dry and wet prep 

Pan, g 

Pan/sample, g 

Pan/dry sample, g 

HiyCF 

1 0 2 

'51,27 
, 4 5 2 3 

100 0% 

Descr ipt ion o r>#10 par t ic les 

Non-soil material 
Shape 

Hardness 

Sample % Sol ids 

D i y sample w t , g 

, shells 
fsubroundM 

88,0% 

206.86 

Sieve + Sample Weights 

Size 
3 inch 

2 inch 
1.5 inch 

1 inch 

3/4 inch 

3/8 inch 

#4 
#10 

#20 

#40 
#60 

#80 

#100 

#200 

Mass, g 

' 
*.. 

' 
^67.23 

511224 

• *402:53 
!2iieb9" 

. , 387 64 

, 401 89 

3S3 03 

, 3 3 7 1 8 

1326 93 

Max imum Part icle size 

Specif ic gravi ty 

19 mm 

i i » ^ 5 f l i 

Sample Mass Parameters 

Sample Mass >#10,g 

S£ mplemass <#10, g 

70.59 

136.27 

1 0 3 ^ 

303& ; 

, ' ? 5 f l / 

1000% 

, shells , , 

^ 0 . 9 8 
' : 3 g . . 4 4 ' 

2 28.81 
100 0% 

' ' she l l s 
»«uBiouo5le<i^' ^ f t r o f l nded 

-h««( V r m m 

8 2 0 % 

155.72 

Mass, g 

V 

449 36 ' 

489.96 -• 
> 467 57 

395 90 . 
366.41 

4 0 0 6 8 

3 9 5 0 7 

349 55 . 

33044 

19 mm 

' 2 6 5 0 

5.48 

150.24 

85.7% 

179.49 

Mass, g 

^ 
-

, 
. 

4 6 5 7 8 
4 5 6 1 6 

, . ' 50797 
•47«eo 

- ' 4 1 1 5 1 
',g8(4.83 

3 8 8 9 3 
355 41 

339 70 

' 3 2 7 8 4 

25 mm 

' 2 . 6 5 0 

^50.43 

129.06 

1 0 2 . - i 0 9 8 

18 96 -r ' 2 m ^ ^ 
'iSSsa- ' | b i 9 
1000% 100 0% 

- s b e f f l s " * ' <-^» l ls 

< a , i t ^ ^ _ ^ ^ > 4 p t ^ 

88.7% 79.6% 

157.47 163.08 

Mass, g Mass, g 
' s; 

r . . , "•< >"-
' :.-

T-

' .„ ̂ , ;- -
_ 

491,66 ^494 79 

468 48 , . 471.26 

396 :67 ' ' , 404 50 
369,83- - 38477 

415.52 \ 405 61 

38121 ' 369,64 
344 60 3 4 3 0 6 • 

328«5 . 330.97 

9.5 mm 9,5 mm 

-a^50 .» 2650 

6.39 12.30 
151,08 150,78 

I'.pi -..' 
2 7 5 f f ^ 

• 2i»2S _ 
100 0% 

s f t e i i s ' ^ A j 
subrounded,; 

tjanJ' ^ 

87.7% 

147.27 

Mass, g 

. 

^ 
451 11 ' • 
490.94 „ . 

467.49 

396 57 , -

3 6 8 1 6 
405,14 

38127 

344 75 

328.80 

19 mm 

>'2-65p 

8,13 
139.14 

7 

7675S» 

^B$i;SEP83, 

D2217 

1 9 8 ! ^ 

100 0% 

s t ^ i s . 
su^ngjilar 

78,7% 

156,61 

Mass, g 

^ 
' 

4 8 1 3 1 

451 78 
4 9 1 2 8 ' 

46'8.36 t 

.397.43 
365 89 

368 57 

" 5 6 6 33 
356 58 

3 5 6 4 3 

25 mm 

' 2650. 

33,35 
123.26 

8 9 
767681 

.R9?^'SBE)18 ' . 

D2217 

1 B 8 ? 9 ' ' r, 

1 0 3 

. 5 4 . 2 6 " ., 

' "̂  4,1,06 -
100 0% 

s h ^ . ^ t » 

-f^T^ '̂ 
75.2% 

142.04 

Mass, g Mass, g 

" 
^ . ' • ^ i ~ 

ir 

•', '̂  
* l 

• , , ? 

• 497.48 „ ' -
' 476".S4 

398,21 
36lCff i 

" 373222 
3 7 1 4 1 "- "• 

349.30 

349.16 

9,5 mm 

• - 2.650 ^ • 

20,65 0,00 

121.39 #VALUEI 

10 11 
N 

r: ' f ' 

• i T . 

-a-' ^ 

-->. V . ->', . 

' ,' "-̂  .f, r 

Mass, g Mass, g 
•*>» ' -

,m A. \ , 

'' > , ' ' 

-'2 >'' 
'• " i 7-

" ' V , . 
- i ^ , . - • ^ . A " ^ '•• 

f 

1 ,. 
H . . - ^ 

-t, - IW 

0.00 0.00 
1NNJJB. K^ALUet 

12 

*-

> 
Mass g 

^ -̂  ^ 

'-,. ..̂  

• * 

'"\ 
, ' 

• " 

M , 

-

0.00 
#VALUE! 

h3 
ft) 
fl 
(D 

U> 
to 

O 
H i 
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viefM'',-'^'iv:.."^^' 

USAirbill 
Express ,,' ts asm DDET ba^? 

1 From 

Date ' ^Ax 'Z r ^ -CH 

Sander's . r t c .. ^ 
Name -, . > . - - - o v x 

4a ExprassPackageService Toaii(isATURDAVDeii»«y.>usaciioiis. Paidtafesttpttiisiibs. 
' *Temaitlacn'on). 

r V FedEx Priority Overnight f l FedEx Standard Overnight f l FedEx First Overnight 
i ^ \ NflxtbuanismtMnins.' ' — ' N M b u i i n t n i l w m i u . * '—< EarfMttnMtbuiintainofflins Earfistt nu t bui inta moming 

MBvtry tD Mltct lQcaliDii&* 

l ^ - — - - ' . _ ^ g - ^ — 

Company (, K i c ^ 

.Phone '"-lia?_. ^^V'.. 'V-V.fV> D ^ £ S 1 • FedEx Express Saver 
,. Dvd buiintis d iy* 

FxJh Enwiope rata not ivBitalila. Mmimwn chirBC On»-poand nty. 

Address. 7.<:^^E> <r". c .^ - , . - • • , - . ^ 

4b Express Freight Service TO edd SATURDAY OBiiveiv. >« SKiim B. , Packages over iso lbs. 
"Toraoaloortoitt. 

• FedEx IDay Freight* f " ] FedEx 2DBY Freight P ] FedBtSOay Freight 
Nnttbuniisi i lav** I—• Sicondfauannsday.*' '—< Thinlbusbisuuv.** 

* Col tor Cotrfinnalitin' . 

t < 

2 Your Jntemal Bi l l ing Beferenoe 

3 To 
Racipienfs , • 
N a m e ' V < \ . - - \ A ^ \ 1 . - - . v , , - • , -

, Company \ •": - v f t ' ' -A. . -v^v c , - • 

State 1,. : )A 'ap C^r (•-. "t,-s~"";. 

Phone " / - . C V - C C T - - \ ^•••v'=^V 

< : < - - , / „ , ^< ! :? . ' t~^ - *> 

5 Packaging 

D FedEx 
Envelope* 

* Dtd i f id value liiniisOL 

D FedExPak* H FedEx [ 1 FedEx 
temdofM&siraiPrt. ^"^ 8ox Tube 
FWEx l««i Pitind F«l& smnly Pit 

Other 

6 Special Handling 
| - i SAIURDAYDeiiveiy 

A«iiliWt ONU. to/WfaPriorilv 
— OuiroJBtn.r«Jl£(2DJY.r«l&( 

IDlYFfaishttndFfldnSOlv 
FniglntD niMtZJP codn. 

InfihtdB FvdEx addntts in SsctioB 1 

r—I HOU) Weekday 
I I at FedEx Location 

Natva l iUs fv 
rtdgcRiaOwnigK 

j—I HOUlSatui^ 1 
at FedEx Location 
Anil i t i l i ONLY ior Ftd&i Priority 
DvBiniBlK Md Fad£x lOav 
tDUtMtlOGiliant 

K̂  
D0B8 this shipmeat contain danoiroutaoods? 

One b«v ffltnl ba chfcksA 

Recipienfs •• > ^ 

Address . ., S . ^ : ' > 

W» cinnoi di l ivir te P,0. P M M nr P.O. ZIP eodts. 

/Wdress 

...< - ' .^ " I '4vnr-^-.^ 

A*. 

No n Yes n Yes 
As pw m c n i d l _ J Slilptwra 0«et>n£on 
Shippai'tDKlwillan. noiriqiirtd 

Dingsrout goods (including d/yita) ctnnsi bt sMpprt in MEit p*ckiging. 

• Dryica 
Ory lc^Ul i 

n Cargo Aircraft Onty 

DipUnoH/SuWnpom 

Obtain flecip. I ! 
Wa. i—I f a y i n e m B U _ a EntorFBifEaActt.No.orCf8ditCanllta.belwi». 1 A c c t N o . 

J3 A S & D Recipient Q "Hiird Party D Credit Card Q Cash/Check 

To r»qii»tt • packsga b i t i M i t a tpadfic ftdEx locslion, prim Fsd&( addrats hara. 

City • - ^ ^ , . ..-Vv^'CSf :>^\^..-.^f,•.,-^ State V . fT ZIP /~.'^jyc-Ka ' ^ 

L 

f 

Total Packages 

. . t j j f i r^b i l i tv is 

Total WeigM 

X>unlB5Svoy4eclBre ] htj 

Total DeclaiedVeluet 

i .00 

rtfnilflllttSirounlBS5vot|. highBrwlu>.Saa baclttordroib. 

Total Chaises 

8 / V f l V Res ident ia l Del ivery S ignature Options •>i>ir»itAiirignnri<,ch>ckD»>aBrindna 

•
No Signature 

Required 

8541 0029 9897 

Packaita inByba Ittiwlh-
Out obaining • tignaiwt 
lofdalwarv. 

•
Direct Signature | — , Indirect Stanature 
Anyone (tracjpianfi . KmionaisavittifalaK 
addrassmavtignfDrdernmv. ' — ' nclpisiA addnn, inyong 
h e ap^ iu . n i nc i | ^ r ing wMren fluy 

Atv.Oitia/IS>Pan/15e28M&in<-SnSFtdEi:-PfllMTEDMUSA SUV 

^ ^ f ^ 9 - ^ 

K17955 t953 0 5 ^ ? ' ^ ^ ^ ^ OVERNIGHT 
"^f^« 95410029 6897 B 

•05403 

; erv KU BTVfl 
U 

- ' " ^ 2 4 2 6 3 7 1 2 S E P 0 9 , , ^ , , 

.Ll^ 

5DG-: 127611 T e s t A m e r i c a B u r l i n q t o n Paqe 34 of 3 



restAmerica Buri ington 

SAMPLE RECEIPT & LOG IN CHECKLIST 

ciiant W £ g r / V H Date Received; Log In Date; 

ETR: W&R Time Received; H ^ By. 

SDG: wfni Received By i £ ^ Signature: 

Project: ^WOO # Coolers Received: PM Sianature 
Samples Delivered By: VSiiippIng Servios o Courier o IHand D Otiier (specify) Date: 

List Air bill Numb8r(s) or Attach 3 photocopy of the Air Bill: 

COpl^R-Sp-REEIJlJ TES 

2: 
i/(NQ KA' 

There is no evidence lo indicate tampering 

x: Custody seals are present and intact z Custody seal numbers are present 
If yes, list custody seal numbers: 

Thermal Preservation Type: o Wei Ice o Blue Ice X None c Other (specify) 

IR Gun ID; S 
W 

Correction Factor (CF) = / 
Cooler 1: Coolers C Cooler 11 C Cooler 16 

Cooler 2: •C Cooler 7 Cooler 12 Cooler 17 
Cooler 3: •c Cooler 8 Cooler 13 Cooler 18 

Cooler 4: "C Cooler 9 °C Cooler U Cooler 19 °C 

Cooler 5 C Cooler 10 °C Cooler 15 C Cooler 20 °C 
Unless otherwise documented, the recorded temperature readings are adjusted readings to account for the CF of the IR Gun 
EPA Criteria: 0-6°C, except for air and geo samples which should be at ambient temperature and tissue samples, which may he frozen. 
Some clients require thermal presep/ation criteria of 2-4°C or other such criteria. The Pl^ must notify SM when alternate criteria is specified. 

SAJ>/lF?L£jO0!>iprr!9N\g'i YES.. ^NP''; vNA 

:K 
C0IV1IV1ENT,S -

Sample containers were received intact 
Legible sample labels are affixed to each container ^ 
CH^I<l;.C^QU5TOBY (CGO) YES'. ' » o : ' : ' MA:..:- COMMENTS' 
COC is present and includes the follovi'ing information for each container; \ 

Sample ID / Sample Description 

^ Date of Sample Collection 
Time of Sample Collection JK. 
Identification of the Sampler 

Preservation Type X 
Requested Tests Method(s) K 

X Necessary Signatures 
Intemal Chain of Custody (ICOC) Required 

yes to above, ICOC Record initiated for every Worksheet 
x_ ̂

i 
sAp?ie!iHt)feGwre/aJsABiLiTy 

^ 

YE^-' i::NO,; 'MA 

X 
.COIVIMENTS'.: 

The sarhpfe container matches t̂ ie COC 5 Sao, 6a-/'C'\^ 
Appropriate sample containers vt'ere received for the tests requested 
Samples were received within holding time s 
Sufficient amount of sample is provided for requested analyses ^ 
VOA vials do not have headspace or a bubble >6mm (1/4" diameter) ^ C 
Appropriate preservafaves were used for the tests requested ^ 
pH of inorganic samples checked and is within method specification >C 

^ 
If no, attach Inorganic Sample pH Adjustment Form 

Kii&])nMMM(ri(.smkAkr 

c r U f i ^ 4 ^ t^-h / ^ / A . ^ » , ->' 

FSR002:12.19,07:3 
TestAmerica Burlington 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

October 8, 2008 TestAmerica Laboratories, Inc. 

Mr. Daniel Gaughan 
Weston Solutions 
205 Campus Drive 
Edison. NJ 08837-3939 

Re: Laboratory Project No. 28000 
Case: 28000: SDG: 127656 

Dear Mr. Gaughan: 

Enclosed are analytical results for samples that were received by TestAmerica Burlington on 
September 17*", 2008. Laboratory identification numbers were assigned, and designated as 
follows: 

Lab ID 

767844 
767845 
767846 
767847 
767848 
767849 
767850 
767851 
767852 
767853 
767854 

Client 
Sample ID 

Received: 

RBS-SED53 
RBS-SED54 
RBS-SED55 
RBS-SED89 
RBS-SED90 
RBS-SED70 
RBS-SED71 
RBS-SED69 
RBS-SED72 
RBS-SED73 
RBS-SED74 

Sample 
Date 

127656 

09/16/08 
09/16/08 
09/16/08 
09/16/08 
09/16/08 
09/16/08 
09/16/08 
09/16/08 
09/16/08 
09/16/08 
09/16/08 

Sample 
Matrix 

SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 

Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 

The samples in this sample set were analyzed for particle size distribution by ASTM D422, and 
included both the sieve and hydrometer detemnlnatlons. 

Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.) 
The analytical results associated with the samples presented in this test report were generated 

SDG: 127656 TestAmerica Burlington Page 1.1 of 22 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

under a quality system that adheres to requirements specified in the NELAC standard. Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 

If there are any questions regarding this submittal, please contact me at 802 660-1990. 

Sincerely, 

KFY/hsf 
Enclosure 

SDG: 127656 TestAmerica Burlington Page 1.2 of 22 
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CO 
o 
Q 

Anchorage 
2000 W. International Airport Road 

Suite MO 

Anchorage, AK 99502 

phone 907.563.9200 fax 907.563.9210 

Chain of Custody Record 

A^vVaAV'Kac . • A ^ ' A X O O - Z - ^ 0^ I&K\ 

TestAmerica 
THE LEADER IN ENVIRONMENTAL TESIlNCi 

TestAmerica Laboratories, Inc. 
Client ConUcI ProjectManager! ' Q . g > < > . t j O y - , « Sit«Co,taet:r::>.C:^ SX, . , Pate: « \ \ s . <,\^::V< COC No: 

Your Company Name here \AJ><S.-Jyre-^0 Tel/Fax: C"> ^<-b ̂ v i - S r̂f c><-J> Lab Contact: Carrier: ^ . t A « S • Y-^ <« -^ X of COCs 

Address ' ^ O S > 

City/State/Zip 
.«>^-.» '^>.->. Analysis Turnaround Time 

(xxx) xxx-xxxx 
es. ^ \->o >̂  f .A^rr- f .•^/^'^43:: Calendar ( C ) or Work Days (W) 

Phone 

,(xxx) xxx-xxxx 
Project Name: 

Site: 
'15*.>.^»-tr.^ 

FAX 

^ r • ^ 

& 
*s N < s . c ^ 

6 

TAT i f difTcicM ftom Bdow 

PO* 
CD 
CD 

2 weeks 

1 week 

2 days 

I day 

Sample Identification 

Sample 
Date 

Sample 
Time 

Sample 
Type Matrix 

t o i 
Cont 

0 

\5 

Job No. 

SDG No. 

Sample Specific Notes: 

(D 
CQ 
r t 

O 
JU 

K 
M 
H-

rt 
O 
0 

lg%"S - ^ ^ ^ ̂ ' ^ '^\A'fi es-SsSi £>cxi A 

•R.Can> • ' S g . - O ' S ^ o'i*\«> 

rxG»<, - ^<aT3 fes »OS'»4 

^ g > S • ^g . - r ;> < ^ ^ UH/^ >c 
i ^ & ' S - < > & P ^ O U*A,0 

<^&-^>--?S.£0~^CI> VH60 

^^rs^--^g^->v \Hsa 
1 R ^ ^ ~ ^ e : ^ C-̂ '̂  VH'^S 

R g ^ ^ - - a g r ^ ^ - ^ \ ' ^ " ^ X 

RC^^- <.^r:>n-s X'A^'i^ 

_SJ2iS>n:Siso2tdL \5od 

X 
Preservation Used: 1= Ice, 2= HCI; 3= H2S04: 4=HN03! 5=NaOH; 6= Other _ 
Possible Hazard Identiftcalian 
C3 Non-Hazard C 3 Flammable ^ Skin Irriianl Poison B CD Unknown 

Special Instruclions/QC Requirements & Commeots: 
^ 

Sample Disposal (A fee may b e a s s e s s e d if samples are retained longer than 1 month) 

_. mi Retum To Client • , Disposal By Lab a Archive For Months 

d'TS* <•*•-« •& .-, A .^ " ^ " ^ 

Company: 

Company: 

\ 4Ag> 
Date/Tmie: 

DateA'ime: 

Company: 

Company: 

77T 

Date/Time: 

Date/Time: 

g / P M ^ /^xy(y 
(P Relinquished by: 

( l i 

O 
hh 

M 
to 

Company: DateH'ime: Company: Datl/Ti) 
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Particle Size of Soils by ASTM D422 

Client Code:_ 
Sample ID: 

Lab ID:" 

WESTN4 
RBS-SED53 

767844 

SDG: 
ETR(s) : " 

127656 
127656 

Date Rece ived : 
Star t Date: 
End Date: 

9/17/2008 
9/1/2008 
10/7/2008 

Percent So l i ds : 45.4% 
Speci f lc Grav i ty : 2.650 

Max imum Part ic le Size: 19 mm 

Non-so i l mater ia l : 
Shape (> #10):^ 

Hardness (> #10): 

plant,shell 

n/a 
n/a 

' - - - ^ , 
' • -

— t - l — 1 

^ > . _ _ 

- J-h—1 1 

- • - 0 

- ^ : ^ 

1 11 [+1 

v̂  
^ 

ri\^-Ŷ  V 
=1" 

\ 

1 

s , 
K 

\. 

5—̂  V 
\ I I I I 
Al s,. 

> 0 ^ Q _ 

- - • ^ 1 ^ 

90 

80 

70 

60 

50 

40 

a 
'a 
9 

a 
0) 
c 

30 

20 

10 

100000 10000 1000 100 

Part ic le Size, m ic rons (um) 

10 

Sieve 
size 

3 Inch 
2 inch 

1.5 Inch 
l i n c h 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

V 

Partide 
size, um 

76000 
SOOOO 
37500 
25000 
190OO 

9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

34.0 
22.6 
13.3 
9.4 
6.6 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
95.5 
91.8 
89.6 
89.2 
86.9 
82.0 
77.2 
74.7 
54.1 
27.4 
13.2 
7.6 
6.2 
4.7 
2.8 
2.8 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
4.5 
3.6 
2.3 
0.4 
2.3 
4.9 
4.8 
2.5 

20.5 
26,7 
14.2 
5.7 
1.4 
1.4 
1.9 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

6.2 
37.7 
2.3 
2.7 
32.7 
49.4 
4.7 

Preparation Method: D2217 
Dispersion Device; Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

@ > 
FSL024:07.29.05:0 
Test/America Burlington 

SDG: 127656 TestAmerica Burlington 

127656PS 10/7/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED54 

767845 

Percent Solids: 
Specific Gravity: 

Maximum Particle Size: 

43.0% 
2.650 
19 mm 

SDG: 

ETR(s): 
127656 
127656 

Date Received: 
Start Date: 
End Date: 

9/17/2008 
9/1/2008 
10/7/2008 

Non-soil material: 
Shape {> #10): 

Hardness (> #10): 

plant.shell 
n/a 
n/a 

' — ^ ' 4 

1 

— ( - ] — 

°"">--^ 

"] [ ' 3 ^ 

1 1 l l 

• - S 

• ^ 

r-t+ 

V 
\ , 

\ 
" 

rL_ .\R\ 

\ 
\ . 
^ 

— L . J 1 

V 

\ 
\ 
\̂  

\ 
\ 
\ 
\ , 
• \ m 

i 

H U ĵ 0 

100000 

100 

90 

80 

70 -

60 f 

50 

40 

20 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#80 

1 #80 
#100 
#200 

Hydrometer 

V 

Partide 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 

150 
75 

31.1 
21.2 
13.4 
9.4 
6.8 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
96.3 
93.0 
88.8 
87.0 
83.2 
77.3 
72.9 

70.5 
58.3 
44.0 

,27.8 
5.4 
5,4 
4.1 
3.7 
2.5 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
3.7 
3.3 
4.2 
1.8 
3.8 
5.9 
4.4 

2.4 
12.2 
14.3 
16.2 
22.4 
0.0 
1,2 
0.4 
i;2 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

7.0 
34.7 
4.2 
5.6 

24.9 
54.1 
4.1 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
Test/Vmerica Burlington 

SDG: 127656 

a 
TestAmerica Burlington 

127656PS 10/7/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

• Lab ID:" 

WESTN4 
RBS-SED55 

767846 

SDG: 
ETR(s): 

127656 
127656 

Date Received: 
Start Date:' 
End Date: 

9/17/2008 
9/1/2008 
10/7/2008 

Percent Solids: 69.4% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

plant.shell 
rounded 

hard 

—(—1—1 

L 
- h 1 1 1 1 | l | 

V 

\ 
V 

. . . ^ 1 - . . . . _ 

\ 
\ 
\ 

\ 

\ 
\ 

V 
^ * ^ 

\ 
\ • " o -

~ ^ o - . - . , . 

' 

0 o 

100 

90 

80 

70 -
£ 

60 I 
>> 

50 S 
c 
IC 

40 c 
a 
o 

30 I 

20 

io 

0 

100000 10000 1000 100 

Particle Size, microns (um) 
10 

Sieve 
size 

3 inch 
2 inch 
1.5 Inch 
1 Inch 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#80 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

35.4 
22.6 
13.1 
9.5 
6.8 
3.3 
1.4 

Perceni 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
98.4 
94.3 
91.6 
89.3 
84.9 
67.0 
33.8 

. 19.5 
7.9 
6.5 
5.4 
4.8 
4.2 
3.6 
2.9 
2.3 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
1.6 
4.1 
2.7 
2.3 
4.3 
17.9 
33.2 
14.3 
11.6 
1.4 
1.2 
0.6 
0.6 
0.7 
0.7 
0.6 

FSL024:07.29.05:0 
TestAmerica Burlinaton 

©) 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

5.7 
86.4 
2.7 
6.7 
77.0 
4.4 
3.6 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer ŵ lth 

a metal paddle. 
Olspersioii Period: 1 minute 

I57fif;fip.c! in/7/9nnH 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID: ~ 

WESTN4 
RBS-SED89 

767847 

SDG: 
ETR(s):' 

127656 
127656 

Date Received: 
Start Date: 
End Date: 

9/17/2008 
9/1/2008 
10/7/2008 

Percent Solids: 83.7% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

Non-soil material: 
Shape (> #10): 

Hardness (> #10): 

glass.metal 
angular 
brittle 

\ , 
\ 
\ 

1 s 
^ 

N 

' 

y. 

i. 
\ 

X\ -V 1 

- X - -5 
_ 

^ 
\ 

\ 

• s 

" 

T — i 

S 

I ' ^^ - - -
^ 

f~l 

* ^ 0 - = = : 5 = --.^^ ^ r — 0 — > - - » 

! 

• 1 i a J 

100 

90 

80 

70 -

60 I 

SO 

40 c 

a a 

20 

10 

100000 10000 1000 100 

Particle Size, microns (imi) 
10 

Sieve 
size 

3 Inch 
2 Inch 

1.5 Inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#80 
#80 
#100 
#200 

Hydrometer 
1 
1 
1 
1 
1 
V 

Partide 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.4 
23.0 
13.4 
9.6 
6.5 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
80.9 
67.4 
40.8 
24.3 
13.1 
7.5 
5.6 
5.0 
3.7 
2.0 
2.0 
1.6 
1.6 
1.3 
0.8 
0.8 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
19.1 
13.5 
26.7 
16.5 
11.1 
5.7 
1.9 
0.6 
1.2 
1.7 
0.0 
0.4 
0.0 
0.4 
0.4 
0.1 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

32.6 
63.7 
26.7 
27.6 
9.4 
2.4 
1.3 

Preparation Method: , D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period; 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 

SDG: 127656 

(2i> 

TestAmerica Burlington 

127656P.<; 10/7/2nnfl 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:" 

WESTN4 
RBS-SED90 

767848 

. SDG: 
ETR(s):' 

127656 
127656 

Date Received: 
Start Date: 
End Date: 

9/17/2008 
9/1/2008 
10/7/2008 

Percent Solids: 83.2% 
Specific Gravi^: 2.650 

Maximum Particle Size: 19 mm 

Non-soil material 
Shape (> #10) 

Hardness (> #10): 

glass.metal 
angular 
brittle 

\ 
\ 
\ 
\ 
\ 

1 
y 

's 

• 

—n— 

\ ~\ 
\ 

\ 
\ 

- - 1 -*^ 

• ' 

' \ , 
^ k. 

\ ^ 
-»> 

+1 

>!̂  

TTT 

' " ^ 9 o_ -<- k - - ^ 

-

— 0 

100000 

100 

90 

SO 

70 

60 

50 

40 

30 

£ 
0) 

1 
.a 
o 
c 
c 
s 
t; 
Q. 

10 

10000 1000 100 

Particle Size, microns (um) 

Sieve 
size 

3 inch 
2 Inch 
1.5 inch 
Unch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.4 
23.1 
13.4 
9.3 
6.7 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
70.8 
46.2 
27.4 
18.4 
11.3 
6.6 
4.4 
3.6 
2.4 
2.2 
1.7 
1.7 
1.7 
1.3 
1.2 
1.2 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
29.2 
22.6 
20.8 
9.0 
7.1 
4.7 
2.2 
0.7 
1.2 
0.3 
0.4 
0.0 
0.1 
0.4 
0.1 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

51.8 
45.8 
20.8 
16.1 
8.9 
1.1 
1.3 

Preparation Method; D2217 
Dispersion Device: Mechanical mixer vinth 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024;07.29,05;0 
TestAmerica Burlington 

SDG: 127656 

n-iH. 

TestAmerica Burlington 

127656PS 10/7/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID : ' 

WESTN4 
RBS-SED70 

767849 

SDG: 127656 
ETR(s): 127656 

Date Received: 
Start Date: 
End Date: 

9/17/2008 
9/1/2008 
10/7/2008 

Percent Solids: 81.5% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 

Non-soil material: 
Shape (> #10): ' 

Hardness (> #10): ' 

shell 
rounded 

hard 

| -p |C>pi-^ 0—r-O— ' 

1 r*""̂ -̂  

• ° ^ . 

.1 1 1 

- - t l r 

!:5 
V 

_ V 
_ 3 \ _ - t 
- 4 . l \ ^ 

— - 1 1 1 ' l 

\ 

i_ .... LV . . . . . 
\ 

\ 
\ 

>--;_0-Lo- <>—i - -> - -*—Lo 1 — o 

100000 

100 

90 

70 -
£ a 
'5 

60 I 
50 

40 

30 

20 

10 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 Inch 

1.5 inch 
l inch 

3/4 Inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 > 
#80 
#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Partide 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.9 
23.3 
13,5 
9.4 
6.8 
3.5 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
94.8 
87.9 
83.3 
76.7 
50.7 
29.5 
19.0 
1.7 
1.2 
1.2 
1.2 
1.1 • 

• 1.1 
1.0 
1.0 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
5.2 
6.9 
4.5 
6.6 
26.1 
21.2 

10.5 
17.3 
0.5 
0.0 
0.0 
0.1 
0.0 
0.1 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

5.2 
93.1 
6.9 
11.1 
75.0 
0.6 
1.1 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
JestAmeiica Burlington 

SDG: 127656 

G^ 
TestAmerica Burlington 

127656PS 10/7/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID : ' 

WESTN4 
RBS-SED71 

767850 

SDG: 
ETR(s): 

127656 
127656 

Date Received: 
Start Date: 
End Date: 

9/17/2008 
9/1/2008 
10/7/2008 

Percent Solids: 77.2% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):' 

shell 
n/a 
n/a 

Tf TT~ " 1 — jpp — f ^ r — = i 5 - = F ^ ^ 

1 

^ 
\ 
\ 
^ 

1 rr-T+T 

V 
\ 

iz:... 3^ --
^ 

\ 
\ 
\ 

\ 
\ 

i> 

— 1 — [ — 

o_ y 

f ] " 

• 0 C - - ^ r f t : 

f 

^ 

100 

90 

80 

70 *. 
a 
"3 

60 i >. a 
50 S 

c 
40 c 

o 
a 

30 s, 

20 

10 

0 
100000 10000 1000 100 

Particle Size, microns (um) 

Sieve 
size 

3 inch 
2 inch 

1.5 Inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

V 

Paitide 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 

150 
75 

36.6 
23.1 
13.4 
9.3 
6.8 
3,2 
1.4 

Percent 
finer 
100.0 
100,0 
100.0 
100.0 
100.0 
100.0 
99.8 
99.2 
99.0 
98.6 
92.8 
67.6 

42.8 
3.0 
2.4 
2.4 
2.4 
2.3 
1.8 
1.1 
1.1 

Incremental 
perceni 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
0.5 
0.2 
0.4 
5.8 

25,2 

24.8 
39.8 
0.6 
0.0 
0.0 
0.1 
0.6 
0.6 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0.2 
96.7 
0.5 
0.6 

95.6 
1.3 
1.8 

Preparation Method; D2217 
Dispersion Device:. Mechanical mixer with 

a metal paddle. 
Dispersion Period; 1 minute 

FSL024;07.29.05:0 
TestAmerica Buriington 

Gb 
SDG: 127656 TestAmerica Burlington 

127656PS 10/7/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:~ 

WESTN4 
RBS-SED69 

767851 

SDG: 
ETR(s):" 

127656 
127656 

Date Received: 
Start Date: 
End Date: 

9/17/2008 
9/1/2008 
10/7/2008 

Percent Solids: 78.3% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

Non-soli material-
Shape (> #10): ' 

Hardness (> #10): ' 

shell 

rouiided 
hard 

- ! > - — • 
f 

[ ^ ~ 

- r - h , 

--« 
: V 

_ V _ T 
_ 4 _ IT 

\ 

] ' 

j-j+p 

\ 
\ 
\ 
A - ^ \ 
X 
IT...._ \ 

lo-—0- 1 1 ol • ^ ^ a -

100000 

100 

90 

80 

70 5 
D) 

60 I 
>> a 

50 S 

20 

10 

10000 1000 100 

Particle Size, microns (urn) 

10 

Sieve 
size 

3 Inch 
2 inch 

1.5 inch 
1lndi 

3/4 Inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Partide 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.7 
23.2 
13.4 
9.3 
6.8 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
98.9 
97.3 
95.3 
94.7 
93.6 
76.7 
44.1 
26.0 
2.4 
1.9 
1.9 
1,9 
1.3 
0.7 
0.6 
0.6 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
1.1 
1.6 
1.9 
0.6 
1.0 

16.9 
32.6 
18.1 
23.6 
0.4 
0.0 
0.0 
0.7 
0.6 
0.1 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

2.7 
94.9 
1.9 
1.7 

91.3 
1.7 
0.7 

Preparation Method; D2217 
Dispersion Device; Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Burlington 

SDG: 127656 

k 
Ui 

TestAmerica Burlington 

127656PS 10/7/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED72 

767852 

SDG: 
ETR(s):" 

127656 
127656 

Date Received: 
Start Date: 
End Date: 

9/17/2008 
9/1/2008 
10/7/2008 

Percent Solids: 82.8% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

Non-soil material: 
Shape (> #10):^ 

Hardness (> #10): 

shell 
rounded 

hard 

._o__o_o_,_o_ 

•* 

1 1 1 -•—<- i i 

I*"̂  ^ 
>i k \ , 

\ 
s 

1 

s 

- T — ' - h — 1 

\-}— ] 
. L 

\ 
V 

I . 

\ 
\ 

~" 

\ 
\ 
\ 

r_--f. _ 

' 0 o - _^ 

100 

90 

80 

70 . 
J 

60 ! 

so : 

J 

40 : 

30 i 

20 

10 

100000 10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 
1,5 Inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Partide 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.1 
23.5 
13,6 
9.6 
6.6 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
98.8 
95.6 
83.8 
66.0 
40.4 
15.1 
7.4 
4.6 
1.1 
1,1 
1.1 
1.1 
1.1 
0.6 
0.5 
0.5 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 . 
0.0 
1.2 
3.3 
11.8 
17.8 
25.7 
25.3 
7.8 
2.7 
3.6 '• 
0.0 
0.0 
0.0 
0.0 
0.5 
0.1 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

4.4 
94.5 

• 11.8 
43.4 
39.3 
0.5 
0.6 

Preparation Method; D2217 
Dispersion Device; Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024;07.29.05:0 
TestAmerica Buriington 

SDG: 127656 TestAmerica Burlington 

127656PS . 10/7/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:~ 

WESTN4 
RBS-SED73 

767853 

SDG: 
ETR(s):' 

127656 

127656 
Date Received: 

Start Date: 
End Date: 

9/17/2O08 
9/1/2008 
10/7/2008 

Percent Solids: 72.0% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 

Non-soil material: 
Shape (> #10): 

Hardness (> #10) 

shell 
rounded 

hard 

TfTTTT" 

1 

1 

H ij-Tf 

[ 

1 1 If 

\ , 
V 
\ 
\ 

n-rfT 

^ 
\ 
\ 

I 3: \ 
\ . . . 
\ 

1 

\ 
b •> 

^ . . 
• ^ « . 

P = ' ^ > - : = ; p ^ - ^ 

100000 

100 

90 

80 

70 -
£ 
a 

60 I 
>> n 

SO 5 
c 

40 c o u 

30 I 

20 

10 

0 
100D0 1000 100 

Particle Size, microns (um) 

10. 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 Inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Partide 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
ISO 
150 
75 

34.8 
22.5 
13.2 
9.4 
6.9 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
98.7 
96.6 
95.9 
94.9 
85.0 
se.2 
50,4 
18,5 
10.0 
6.9 
5.1 
4.4 
3.2 
2.5 
2.5 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.3 
2.1 
0.7 
1.0 
10,0 
18.8 
15.8 
31.9 
8.5 
3.1 
1.9 
0.6 
1.2 
0.7 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

1.3 
80.2 
2.1 
1.7 

76,4 
15,3 
3.2 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024;07,29.05:0 
TestAmerica Buriington 

SDG: 127656 TestAmerica Burlington 

127656PS 10/7/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED74 

767854 

SDG: 
ETR(s):' 

127656 
127656 

Date Received: 
Start Date: 
' End Date: 

9/17/2008 
9/1/2008 
10/7/2008 

Percent Solids: 87.1% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

Non-soil material: 
Shape (> #10):' 

Hardness (> #10):" 

shell 
rounded 

hard 

r-iOpr-O [0 1 0 — 

-f+l ' 
•' 

r 

+•—...̂^̂^̂  

- — • - - j - - - -

i 

- ^ — 1 T • 

• ^ a ^ ' 1 

^ 

i " SI T ^ 
—̂ 

'' 
t 

-V -
\ 

a 
( \ 

• \ 

—-

- -;- iTir 

1—1 

\ 
~ ^ 

\ 

.."1. :.'.̂  

... .L-r--

. ' ^ 0 -

- 4 . . _ _1 

- h - - -

O - ^ r f i i 

• — r - - i 

i 

'':::tl 

— - j 

i 

— ^ - - 5 

• 'U J 

"r~~~ 

.1 

.._—. 

- — 

. . . ._ 

1 

— 

-_U.-^ U.4 

100 

90 

80 

70 . 
JZ a 

60 I 

50 

40 

30 

20 

10 

0 

e 
o 
0. 

100000 10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 Inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Partide 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.1 
23.5 
13.6 
9.6 
6.7 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
96.9 
91.5 
70.3 
46.4 
27.1 
15.2 
11.7 
9.2 
1.3 
:0.9 
0.9 
0.9 
0.5 
0.1 
0.0 
0.0 

Incremental 
percent 

0,0 
0.0 
0.0 
0.0 
0,0 
3.1 
5.4 

21.2 
23,9 
19,3 
12.0 
3,4 
2.5 
7.9 
0.4 
0.0 
0.0 
0.4 
0.4 
0.1 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

8,5, 
90.2 
21.2 

• 43.2 
25.8 
1,2 
0,1 

Preparation Method: D2217 
Dispersion Device; Mechanical mixer with 

a metal paddle. 
Dispersion Period; 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 

SDG: 127656 TestAmerica Burlington 

127656PS 10/7/2008 
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Particle Size Analysis of Soils 
By ASTM D422 
Hydrometer Data 

Date and Analyst 

Test number 
Lab number 

Set Number 

I 127656 

Client Code: 

SDG 

ETR(s): 

WESTN4 

127656 

127656 

Date Received: 

Start Date: 

End Date: 

17-Sep-08 

1-Sep-08 

7-Oct-08 

Percent Solids 

MAP 10/3/08 

DPS 10/4/08 

Weighed 

MAP 10/3/08 

Mixed 

MNT 10/4/08 

Hydrometer 

DPS 10/4/08 

KDS 10/5/08 

Large sieves 

MNT 10/4/08 

DJP 10/7/08 

Small sieves 

KDS 10/5/08 

DJP 10/7/08 

Time, min. (2) 

Reading 

Temperature, C 

Tinne, min. (5) 

Reading 

Temperature, C 

Time, min. (15) 

Reading 

Temperature. C 

Time, min. (30) 

Reading 

Temperature, C 

Time, min. (60) 

Reading 

Temperature, C 

Time.min. (250) 

Reading 

Temperature, C 

Time, min. (1440) 

Reading 

Temperature, C 

1 
767644 

1.0135 

- »« "» ' ' - i 
21.0 

1,0085 

ssass 
21.0 

15 

1,0065 

21.0 

30 

1.0060 

21.0 

59 

1.0055 

21,0 

256 

1.0050 

20.0 

1440 

1.0050 

20.0 
Hydrometer used : 

Calibrations: 

767845 
.,MMj.lfa,i.^W 

1.0215 

21.0 

1.0150 

21.0 

15 

1.0060 

21.0 

30 

1.0060 

,21.0 

58 

1.0055 

21.0 

256 

1,0055 

20,0 

1440 

1.0050 

20,0 

767846 
KEZS 

1.0095 

21,0 
.̂ ^hu^m.! '̂ 

1.0085 

21,0 

15 

1.0080 

21.0 
î .yf ,-...?,ig!!,aMJftWjfe j ^ 

29 

1.C075 

21.0 

58 

1.0070 

20.5 

250 

10065 

20.0 

1434 

1.0060 

20,0 

767847 
ffi ^^.da;t , t^: i^. ,4k' . , . . , . jg 

1.0065 

21.0 
^ ^ j S ^ S ^ 

1.0065 

21.0 

15 

1.0060 

21.0 
s.^,fa,.i..,|^.;.w.«*»»t ~ 

29 

1.0060 

21.0 

63 

1.0055 

21.0 

250 

1.0050 

20,5 

1434 

1.0050 

20,0 

767848 

1.0065 

sss 
21,0 

»-;aTOifl«. k t»?? : '4a : t - . - aPg 

1.0060 

21.0 

15 

1.0060 

21.0 
^ S y.-"^^::.^.:.-. •'.TO,.-.J.a^.~ 

31 

1.0060 

20.5 

60 

1.0055 

20,5 

240 

1.0055 

20.0 

1424 

1.0055 

20.0 

6 
767849 

1.0050 

21.0 

1.0050 

21.0 

15 

1,0050 

21,0 

31 

1.0060 

20.5 

59 

1.0050 

20.5 

234 

1.0050 

20.0 
' - • - " • ' • ^ ^ - - ^ • ' ' 

1418 

1,0050 

20.0 

767850 
i 2 

1.0060 

21.0 

1.0060 

21.0 

15 

1.0060 

21.0 
J!Bg S...,^.«»i^!^mrr 

31 

1.0060 

20.5 

59 

1.0055 

20.5 

265 

1.0050 

20.0 

1412 

1.0050 

20.0 
705151 Model #: ASTM 151H 

L temp, C 
17.0 

L read 
1.0045 

H Temp, C 
23.0 

Hread 
1.0035 

Manufacturer: 

Cal. Date: 

8 
767851 

1.0055 

21.0 

1.0065 

21.0 

15 

1,0055 

21,0 

32 

1.0050 

20.5 

60 

1.0045 

20.5 

259 

1.0045 

200 

1406 

1.0045 

20.0 
HB Instrument 

9 
767852 

1.0050 

20.5 
[ S ^ ^ B ^ S 

1.0050 

20,5 

15 

1.0050 

20,5 
i-a«-.H..r:yii^'i.,^ti^,^l!.bi^,L^ 

30 

1,0050 

20,5 

63 

1.0045 

20,5 

253 

1,0045 

20,0 

1400 

1.0045 

20.0 

10 
767853 

1.0120 

20.5 
,J*'.H,-.-.H; i.T^>j^.^.^<.iM,jUiaf..^^ij 

1,0095 

20,5 
^ttSkm '•<'":-':'^-~%.^fr»^»rv. b^.'^J-riiutJ?;id{I|!^igW???!Si 

15 

1,0080 

20,5 

30 

1.0075 

20.5 

57 

1,0065 

20.5 

247 

1,0060 

20.0 

1394 

1,0060 

20.0 

11 
767854 
s ^ S 

1.0050 

20.5 
iiuiuAim,«^^ 

1.0050 

20,5 

15 

1.0050 

20,5 

30 

1.0045 

20.5 

63 

1,0040 

20.5 

241 

1.0040 

20,0 

1388 

1.0040 

20.0 

12 

15 

'.h-..,.^?^.iw^i..>.-.-

31 

57 

235 

1382 

09/09/07 

Hydrometer start 
Hydrometer data entered: 

time: 9:39 
DJP 10/7/08 

»T3 

JU 
IQ 
fD 

O 
l-h 

to 
t\3 

FSL024:07.29.05:0 
TestAmerica Buriington 

m . 
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Particle Size Analysis of Soils 
By ASTM D422 
Hydrometer Data 

Date and Analyst 

Set Number 

127656 
Client Code: WESTN4 

SDG: 127656 

ETR(s): 127656 

Date Received: 17-Sep-08 

Start Date: 01-Sep-08 ^ 

End Date: J Q ' j ' ^ Q B ' 

Percent Solids Weighed Mixed Hydrometer Large sieves Small sieves 

1-3 
(D 
[Q 
r f 

I 
0) 
H 
H-
O 
(U 

a 
K 
H-

IQ 
r i -
O 
0 

Test number 
Lab number 

Time, min. (2) 

Reading 

Tempeiature, C 

Time, min. (5) 

Reading 

Tempefature, C 

Time. min. (15) 

Reading 

Temperature, c 

WJ ' , Time, min. (30) 

Reading 

Temperature, C 

Time, min. (60) 

Reading 

Temperature, C 

Time, mifi; (2S0) 

Reading 

Temperature, C 

Time, min. (1440) 

Reading 

Temperature, C 

•oi) 

CT»«AX;-m.-»,Jr.'\»-.-.. 
767844 

CTWAx;'m.-»«..'V^,.-...,i 

) ^ ; . ^ 6 " ' 
'•e 

^<2<^sr 

15 

30 

^<^Q 6 Q 

767845 
m;-;.......-\Uy.,.ai>i.....v 

i o Q J ^ " 

3 / . C ) 

/ • Q / ^ O 

15 

/.OQ ^ 

'^/O 

767846 

/ • Q C f f S ' 

^ 1 . 

/•Oe>3;r 
3rs 

15 

/.<;>Q ^ ^ 

30 

:ii.<i 
/.Q0 6o 

.. Jjt.'...41—I .t,3'. 

59 

a/.c 
256 

1440 

I.O(75o 
a.^.c7 

58 

/ .coS' f 
i/.o 
2 3 E ^ 

256 

LMS^ 

1440 

Loo^O 
3-c/'<p 

29 

/.OO 9 J 

i?/,o 
58 

/ ,oo7o 

250 

?0.Q 
1434 

^I r^ 

767847 
.W.i.JJgtv^.^,^,-.,.:...^ 

/.oo^s" 
A l O 

L^oJi^ 
M £ L 

15 

.0"̂ <^C) 
-2/ . . 

loisCo 29 

f ^ » ^ ^ 
•3(.<a 

. . . H ^ i . ; . . , . ^ . ^ 

63 

/ .006$^ 
^Lc 

250 

1,00 . T Q 

«7<3>S 

1434 

l^ooS o 

Zo-o 
Hydrometer used: n C > S > S \ Model#: ASTM 151H 

767848 

l-OoCr 
'2t.}.ei 

^ ( L ^ ^ 

• ^ I .Q 
rixmiriiHi ! i ' f R ^ ^ \ J ^ . 

.15 

(,oo<̂ d 
^ / . O 

31 

/ , Q < » ^ a 

-?(3>S^ 

60 

r.c^5r 
Qo,s-

240 

/ Gc^S-

^ O - Q 
1424 

l -*o^> 
Sl<?.<J 

6 
767849 

y...,..,«a,.,.^-.gi=w.^.--

/.OnSb 
5i,o 

(.Qo5 o 
^/,. 

15 

/ ooSo 
3^0 

. . : j | { . , i . .~ - . . . , - ! j ^ : 

31 

rod 5p 
^ 

59 

/•oo ,So 

.̂r 
234 

I.O::>^':^ 

. ^ j Q 

1418 

1.0 0 ^ 0 

d iO-0 

767850 

0640 

<:?/. Ĉ  

( • ^ 0 6 0 
•?/o 

a^03Su !S : 
15 

(-ciofc> 

31 

t £ l 4 ^ 
PO-S" 

:2^3Z 
59 

f.Qo5S'^ 
^0.9" 

265 

oo5ci 
36 , 6 

1412 

f. o o i 0 

juy.o 

Calibrations; 

13 
(U 

IQ 
fD 

•O 

O 
Hi 

to 
to 

L temp. C 
17.0 

Lread H Temp, C 
23.0 

H read 
Manufacturer: 

Cal. Date: 

8 
767851 

OoS'S' 

Ql.o 

i o o S T ' 
^ / . Su 

15 

x ^ ^ < r 
•^ / .Q 

32 

i.OdSo 

^"^H 
60 

l.<y^^sr 
^.sr* 
^ 259 

i iMsi 
30.Q 

1406 

1.00^5 
^ o - O 

767852 
„.I .T1.: | - .^^»' 

locyy) 

JQ:S; 

/. on SO 

IM-
15 

>Oo36 
-?d>.-S 

30 

/.c<^50 

acs-
• — • " • • - ' • 

63 

l iOo'-K 
:3^o 
tt ' .U-.. ';!-l„Wp-lI"^ 

253 

M M ^ 
20 ,0 

1400 

J , 6 * ^ 

10 

767853 
^,i.^.>M.^-nu..-...:A'.'^ 

/,Q/-^0 
^ ; C -

'•,ii.'-il|t"lr»irf 

î Qo^sl 
^ ^ 

15 

/ .QQ ?O 
-gp.s-

30 

/Oo7< 
5o.r 

57 

/ ,Oo(^^ 
^ 6 . ^ 

247 

/•<3Q ^ Q 

Ji& 
1394 

l-g^fe 
.SLCC A^'<> 3U?.C' 

11 

757854 
I S E S S S I 

/•GoSo 
•^(k '^va 

/•0Gf;6 

a<5r 
15 

LO^sft. 
l^ ' .V.ff. • • ' • J ' * 

30 

i.ooy? 
^ s " 

a:;*..y....-<,-?^r 

63 

/OnVQ 
•nrxS' 

241 

| ,Oe)C/0 

30.Q 
1388 

)^ovHt) 

12 

: s 

15 

31 

57 

''•-^..i -HKfl'jR,)*!- TJ..--

235 

1382 

Hydrometer start time: 
Hydrometer data entered: i)'\i'\ 

mf 'o-yos 
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(D 
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(D 
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SU 
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M 
H-

IQ 
r t 
O 

a 

Particle Size Analysis of 
Soils By ASTM D422 
Sieve Data 

Dry prep = D421 
Wet prep = D2217 

Standard 
Values 

Sieve 
3 inch 

2 inch 
1.5 inch 
l i n c h 

3/4 Inch 

3/8 inch 
#4 

#10 
#20 
#40 
#60 
#80 

#100 
#200 

Opening, um 
75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

Size 
3 inch 
2 inch 

1.5 inch 

1 inch 
3/4 inch 
3/8 inch 

#4 
#10 

Sieve (tares) 

#20 
#40 
#80 
#80 

#100 
#200 

Default SG 

Mass g 

447 6 4 1 . 
4 8 8 ^ 7 •= 

' 4 B S ^ , 

SB2 9Z : ^ A 

38Deto^ ^ A 

Z-i^A^ ^ '̂  A 
3^S01 A 
333 07 t ' A 
3232? .„A 

Client Code: ̂ . ; i i S s a > y > ETR(S) 

SDG 1g76te 

SET: 

Test 1 
Laboratory No j i^P^^^H^IUi 

Sample ID 

Sample Prep 
Pan.g 
Pan/sample, g 
Pan/dry sample, g 

D2217 02217 D2217 

200 » ~ 

D2217 02217 02217 D2217 02217 

fc-"'-^ ^ i m m ^ 17596 

Date Rec: fSjJTSj start Date: 

End Date: 7 ; @ ^ g 8 -

D2217 

^ 1 7 

D2217 D2217 

Iv -

Hygroscopic Moisture correction factor (HMCF) for dry prep / Percent Solids for dry and wet prep 
Pan,g „ f i ^ ^ / I M ^ r f ^ '~ " M ^ ^ Z " Z ^ ^ - \ f S i ^ ^ ' ^ ' * H M p ^ m 
Pan/sample, g 
Pan/diy. sample, g 
HMCF 

5 = ^ ^ 6 - " ; % m i z " ^630 
tm i<<K^ 'it»t 

100.0% 100.0% 100.0% 100.0% 100.0% 100 0% 100 0% 

-aijfl7f,.<ii -v-^tttq. ' W ^ ^ ^ - ' ^ ^%-}M..,^2r. ..* 
100.0% 100.0% 100.0% 100.0% 

Descript ion o f >#10 part icles 

Non-soil material _ pF 
Shape ^ 
Hardness 

Sample % Sol ids 45.4% 

Dry sample wt , g 56.58 

43,0% 

64.52 

Sieve + Sample Weights 

Size 
3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 

Mass g 

Fi 4 5 0 21 
i 4 i a 4 3 

, 46660 
#20 
#40 
#60 
#80 

#100 
#200 

4^38303 

337 70 
334 51 

"-3?4 84 

Maximum Particle size 

19 mm 

45001 
<vit>so 

_4680g. 
383lSB 
383 07 
33030 
337 85 
S34S9 
33111 

19 mm 

69.4% 83.7% 

139.02 213.69 

Mass g Mass g Mass g 

83.2% 

198.95 

Mass g 

81.5% 

154.52 

_ . ^ 2^1 
,™j, jy™,^. , — . , . . . . ^ - . . „ ^ - , <.roonded' 

't^lSgi.^CW'lWW^'iH?'^ "• ha r t i ' - ' - 4 f i ' h»»* - *naid | j r t . 

77.2% 78.3% 82.8% 72,0% 87.1% 

144,67 137.75 164.93 129.73 195.91 

,J4*--

(Mass g Mass g 

449 00 
4B402 
460 09 
388 07 
386 60 
3S144 
S81 15 
352 91 
33d 3$ 

Mass g 

2 a *•*'-%'> f K •' 

488 45 5Pm.l4 
5 i r i 3 5 S ^ ^ * ^ 4 ^ B J 4 8 
g 2 3 2 S i m d r ^ 475 97 m ^ f % . ~ . ' ^ M V , *484 73 

Mass g Mass g Mass g 

4fe 
41808 
404 86 
33&59 
439 05 
33445 
^26'89 

400 8i^< 

2.65 Specific gravi ty 

19 mm 19 mm 

' 3 8 » 8 ^ „ 

3907? , 

369H56 

3 8 4 8 ! ' ? J L ^ 9 3 S 

$2865 siffSSOtWi 

19 mm 9.5 mm 

r? h^ 

Mass g 

44S84 
48379 

38<rta „ 38204 
3 3 4 ^ -iij, 349 80 

..373 48 ' " ' •3?9^ 
36|90 ^ ^ 3 ^ 1 
3807^ - ' 

9.5 mm 

, 26^0 -

" 41 :̂3Ct „ 
•%. 422 91 
^ « 368 I t < 
' 34782 

t337,.§Q 
329 09 

m . S ^ i ""80695 < 

ia!(7o" 
49887 

m^ <42^68^, 
41833 

i ,349 91 
i ? * a ^ 3 4 1 7 4 " 

36358 ^ ,^33e iM 
38480 33868 

19 mm 

2850" 

19 mm 

.2-.6S9 

9.5 mm 19 mm 

Sample Mass Parameters 
Sample Mass >#10,g 5.91 7.22 11.68 126.57 144.38 18.76 1.10 6.46 26.73 4.38 58.19 0.00 
Sample mass <#10,g 50.67 57.30 127.34 87.12 54.57 135.76 143.57 131.29 • -138.20 125.35 137.72 #VALUB 

•d 
tu 
IQ 
(D 

H 
00 

o 
l-h 
to 
to 
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^ /p /^ r /^^"^ 

'.:&-,!:• • , -%' i - ' .^ . \ ' . ' r : ' 

. USAirbill 
Express IS a s m DDST bMMi 4k-

4a Express Package Service To •lUsAKniDnrDeiivenr.mSaeiioii I. Fackagesaptoiailbs. 
^ ^ 'Tsmaabcfilnns. 

M FedEx Priority Overnight [~| i^ed&Staniiani Overnight F l FedEx Rrst Overnight 
) f i i i Nadbinintnfflofning.* I—• NmbtokimiltHnoon.* ' — ' EajtutnitfbusnBninaiTwis 

dtOnpfla MlsntDcrtoni* 

Sender's <rr^- ". . 
Name .^ ' i r. t ' ^^ ' s^ _..•>->•-' c i . < 

6 
Phone T y . ^ V •>-V.^.X^-^A D^^iSSL^.. • FedEx Express Saver 

Third b m i n t t i d n ' 5«CBrribu*t<ccsdav.' I—I Third bu i in t t id i^ ' 

FadEn 6wilop« rate nm IwUlbia. Mjnfcmim clwct: Dw-pouild rate. 

Coinpany f_ I... , . y ^. . • j ' t ' - r.A>>-f ^. 

/Address Z c 

City C - 2 

<r.... ,... 

4b Express Freight Seivice ToiiMSATiiiioAyoiihriii.uiSiciii>iis. PackagBsmerlSllttB. 
"TomoslleetliQK 

n FedEx 1 Day Freighf H FedEx ZDay Freight n FedEx 30ay Freight 

> - - i ' r 
DBpURoBfiiAB/Room 

State .< . . . y~ . ZIP i r -N ' -z -y •,<••. -A ' ~^ 

5 Paclraging 

D FedEx D FedExPak' 
Envelope* '""'"̂  ' " ' ' " ' 

•CMteiWvtluIMlQQO. 

• FedEx • FedEx Ej.Other 
Tuba 

Your Internal Billing Reference - p 

^ O t 

{ . 3 ' - - N O - V c.-.. •-^•^> • c.-> V O > , ..-I -̂ . / ^ , 4 6 Special Handling inciiide FadEic adilress in Swtloii 1 

To 
Recipiam's 

- V V 

Coitipanv .fc C...-
K 

•
SAIumAYDeSuBV i—i HDLOWeslcday 

* " ' ^ i 2 ! J S n ' ' ' ' f e s ^ U at FedEx lacatiofl 
Phone ^ . r < 7 ^ r ^ ( 2 ^ . ^ > - V ^ ^ - ^ ^ ' ^ 0 ^ K l f S S * ' Ht^f^o^t tL 

j—I HOLDSatunlay 
atF«dBcLocat)on 
A n Wdl ONUr for FtdEx PiiorlEr 
Ovimightaitd M & 2Qir 
tDcalfaloM&ins. 

/ . 2 : .. 
Does th is shiprnent conta in dangBrousgoodsT 

One box nutst be checked. 

Becipienfs _. . _ , y ^ 
Address • < . C . , ' < ^O .-̂ r .«-
W l ctimot ( M i w U P.e boxu or P.O- ZiP CDdsl 

Address.. • * ' ' • 
To m n i t 0 poElteio bo boll 010 toooilie fedEi iocodon, punt FodEx Udrosi Mro. 

.4.. ,T~^.^ 
1 - • . 

State N j T ZIP 

•'• -f- . ^ \ 

^i^-^.^-xr-r*^ 

' O No n Yas n Yes 
. ^ >—' Asjiorotacl)itt i—I GIiipbaf'tDodirotian 

N. ShjpporiDodoradBa rmtoqurod 

Dmgubus goodi Cndodieg d(v ietl CTOROtbi liopood in M & pvixv'>fi. 

• Divlcs 
D<yiEo,tUt 

Q Cargo Aircraft Only 

Oboin Recip. I ! 
Jn ' — ' 

7 Payment Si/zia- ' 

^ ^ N I E , n Recipient Q ™ni Party Q Credit Cart' Q Cash/Checlr 

\bobI i i l 

Total Packages 

_ z 
Total WHgM Total Dedaied\bliieT 

s .00 

L ©) 
f tOiirEobfliyioBniitedlflS1BPIiiiiggv(iudylOTahl9hBfwiuo,Sootacklaillotate. 

Total ChaisB 

8 N i W Residential Delivery Signature Options ifvteii«iL>Koiiinibi7..ci»ctoiractteiMinict 

Direct Signature I Indirect Signature 
•

iNDM^namre i—, uirectwgnature r—i Indirect Signatui 
Requ i red - Aiwnootradpiotift UnooflCloovoiibliot SEP] 
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TestAmerica Buriington 

SAMPLE RECEIPT & LOG \H CHECKLIST 

Cllsnt: W ^ S T A J ^ 

XIGS^ 
SDG: \ ^ n b ^ Q 
Project: 

Dali I Raceived: ^ / i V f ^ 
"ime Received: 

Received Bv: 
-n XT 

rre-G 
w Coolers Received: 

Samples Delivered By.Yi Shipping ServMse p Courier a Hand p Other (sp3cif\') 

l o g i n Date. 9 1 r 7 / ^ f 

ar. 
Sianaturs: 

PM Slgnat'jre: 

Date: 

List Air bill ,N'umbsr(s) or Attach a pi-iotocopy of the Air Bill: 

'COOL'ER^CBEEts! -•,' 
There is no evidence io indicate tampering 

Custody seals are present and intact 

Custody seal numbers are present 

YES 

^ 

WO : .N.4' 

V ^ 

COMMENTS 

If yes, list custody seal numbers: 

Thermal Pr&ser\'3tion Type: a Wet les o Blue Ice'^Jvlone D Other (specify) 

R Gun ID: 

Cooler • H 
Cooler 2: -V4 J^ 

Cooler 3: °C 

Cooler • 'C 

Cooler 5 

Correction Factor (CF) = Z t 'C 

Cooler 6 'C Cooler 11 

Cooler 7 
Cooler 8 

Cooler 9 'C 

C Cooler 1D 

'C Cooler 16 

Cooler 12 

Cooler 13 

Cooler 14 

C Cooler 15 

Cooler 17 

Cooler 16 

Cooler 19 

C Cooler 20 

Unless ot/iern'/se documented^ the recorded temperature readings are adjusted readings to account for the CF of the IR Gun 

EPA Criteria: 0-6°C, except for air and geo samples which should be at ambient temperature and tissue samples, which may be fr02en. 

Some clients require thermal preservation criteria of 2-4°C or other such crileria. The PM must notify SM when alternate criteria is specified. 

sA.iy;F:Lgp.pNprriDNiv'' 
Sample containers vi'ere received intact 

Legible sample labels are affixed to each container 

CHJ^'lRiQKpljSTQD^'IC.PC) , 

YES 

X 
X YES. 

JMO' 

,NO. 

. NA 

WA , 

.COMMENTS 

•COMMENTS 
COC is present and includes the following information for each container: 

Sample ID / Sample Description 

Date of Sample Collection 

Time of Sample Collection 

Identification of ths Sampler 

X X 
X 

Preser\'ation Type 

Requested Tests Method(s) 

Necessary Signatures 

internal Chain of Custody (ICOC) Required 

If yes to above, ICOC Record initiated for every Workslieet 

SAWRLE'i lNfEGRipf f;lilS ABILITY 

The sample container matches the COC 

Appropriate sample containers v/ere received for the tests requested 

Samples were received vî ithin holding time 

Sufficient amount of sample is provided for requested analyses 

VOA vials do not have headspace or a bubble >6mm (1/4" diameter) 

Appropriate preservatives vi'ere used tor the tests requested 

pH of inorganic samples checked and is wiihin method specification 

If no, attach Inorganic Sample pH Adjustment Form 

:K 
X 

2S. 

YES 

K 
X 
X J ^ 

X 
iINO 

> 

yr 
HA •COMMENTS-

X 
X 
1 ^ 

i4.19QM.AL.Yjy :NC:fi SUMMARY J ^ 

FSR002:12.19.07:3 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

October 7, 2008 TestAmerica Laboratories, Inc. 

IVIr. Dan Gaughan 
Weston Solutions 
205 Campus Drive 
Edison, NJ 08837-3939 

Re: Laboratory Project No. 28000 
Case: 28000. SDG: 127612 

Dear Mr. Gaughan: 

Enclosed are analytical results for samples that were received by TestAmerica Burlington on 
September 15 , 2008. Laboratory identification numbers were assigned, and designated as 
follows: 

Lab ID 

767582 
767583 
767584 
767585 
767586 
767587 
767588 
767589 
767590 
767591 
767592 
767593 
767594 
767595 
767596 
767597 

Client 
Sample ID 

Received: 09/15/08 ETR No: 127612 

RBS-SED10 
RBS-SED08 
RBS-SEDl 7 
RBS-SED21 
RBS-SED26 
RBS-SED20 
RBS-SED23 
RBS-SED09 
RBS-SED12 
RBS-SED18 
RBS-SED24 
RBS-SED25 
RBS-SED11 
RBS-SED07 
RBS-SED87 
RBS-SED88 

Sample 
Date 

127612 

09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 
09/12/08 

Sample 
Matrix 

SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 
SEDIMENT 

Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented In the Sample Handling section of 
this submittal. 

@ ) 
SDG: 127612 TestAmerica Burlington Page 1.1 of 32 
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TestAmerica 
THE LEADER IN ENVIRONMENTAL TESTING 

The samples in this sample set were analyzed for particle size distribution by ASTM D422, and 
included both the sieve and hydrometer deterrhinations. 

Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.) 
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard. Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 

If there are any questions regarding this submittal, please contact me at 802 660-1990. 

Sincerely, 

KFY/hsf 
Enclosure 

SDG: 127612 TestAmerica Burlington Page 1.2 of 32 
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Chain of Custody 
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m 
D 
O 

Anchorage 
2000 W. International Airport Road 

Suite AlO 

.Anchorage, AK 99502 

phone 907.563.9200 fax 907.56J.92I0 

TestAmerica 
Chain of Custody Record ,„,^^,^^^„ENVRONMENUL TESTNG 

' i ' j - W O O i ' - V f < i ' - v - ) 
f^ " • ' ^ . ^ \ Nj c TestAmerica Laboratories, Inc. 

Client Contact Project Manager; Q fcf . . ^ ^ o V s < . v - > Site ContacI: Q <: j%<~jCy- .c^ Date; « \ \ \ t - \ o - o COC No: 

Your Company Name here <XJ> g . : r t f ' - t l ^ o x J f . V I . . -S-i> Tel/Fax: <:-»^«.-^ -*i'>;c*«.: Lab CoDtaet; CariieR 'x - . t . i . Vss .»«. J_ of *> COCs 

Address Z. c-- "̂ h? ct^T.. w ^ S ^ Analysia Turoarottpd Time 

City/State/Zrp g «^. v . ^ > > / O C T I 0 ' ^ ^ r i . > » ~ > Calendar ( C ) or Work Days (W) 

(xxx) xxx-xxxx Phone 

(xxx) xxx-xxxx FAX 
Project Name: j a ^ , , 

Site: 
Ly"%t,*-r% v^- - -b- •-^^'^" 

POtf (>g»6i^ i<gq 
Q 

TAT irdininnil from Btlow 

2weeKs 

1 weeic 

2 days 

1 day 

.Sample Ideotificalion 
Sample 

Date 
Sample 
Time 

Sample 
Type Matrix 

• of 
C«»t. £ 

Job No. 

SDG No. 

Sample Specific Notes: 

<^^:S-: "a.,^. \ -^ *.<!. 'sViVcr o ' x O S.A 

R v s - j r : .&r> :s~) C'»-Sf, A 
R r<>'.̂  :r> S ' «•-'^^w 

R <rS';^ - - ^ :^ ^ ^^g.^ C A H I . 

K ftr :̂ crt; o '-\<; -> C ' x K Z . 

R\:h,fv ^>cr,\:^ M. V os-v^ 
R ^ X ^ - S < ? - _ r ^ . A ' ^ C ' A H V 

' ^ ' ^ ' • -> -^ .^V-^<AM 0 ' \ & i 

evS-^, - - ^ - o >A!-S» C' \5 t 

RvS-r^ - - ^ c v ^ ^ A . ^ o ^ v ) 

I I v^v^-^ ---x:.:.r^-^-^n •*c.cv4 

_ R i V i , r > i - > , - t $ ^ vo» 
Preservation Used: 1= Ice. 2= HCI; 3=H2S04; 4=HN03; 5=NaOH;6=Other. 
Possible Hazard Identification 
CU Non-HazarJ C2 Flammabte im ,St/n Irrilanl Poison S — Unknown ^ 

Sample Disposal (A fee may b s a s s e s s e d If samples are retained longer than 1 month) 

•"Retum To Client ''Disposal By Lab •. Archive For Months 

.Special liisti^clions/QC Requirements & CommcDts: 

t ^ ^ ^ 

COPY-ORIGINAL ON RLE •.. 
SDG» ] ^ 7 ^ / / t m * 

<^-a><.~-<x • g . . - 1 - . A * . - ' ^ 

Company: Date^ime: i Received by: Company: Date/Time: 

Company: Date/Time: Company: 

7?f 
Date/Time: 

9-Mr^ r>p^^ 
Relinquished by: Company: Date/Time: eived by: Company: D«e/riftie: 

http://907.56J.92I0


CO a o 
Anchorage 
2000 W. Inlemalional Airport Road 

Suite AlO 

Anchorage, .AK 99502 

phone 907.i63.92n0 lax 907.563.9210 

Chain of Custody Record 

TestAmerica 
1HC UfADEH IN tNVlROHMfiNrAL I C i l i t : i . 

-rf«rAl e.«i-t.*\ f*''-*"^ 
TestAmerica Laboratories, Inc. 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:" 

WESTN4 
RBS-SEDIO 

767582 

SDG: 
ETR(s):' 

127612 
127612 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/2/2008 

Percent Solids: 75.5% 
Specific Gravity: 2.650 

Maximum Particle Sire: 9.5 mm 

Non-soli material: 
Shape (> #10):" 

Hardness (>»10): ' 

shells 
angular 

hard 

'' ' L r ^ ^ fH. 

_J 

r -
7~\ 

"s—— 

-^ 
' N 

—-

^ 
^ . , 

r 

V — 

N 
L 
\ 
\ 

\ 
\ 
\ 
\ 

I TTrT 

, 
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\ 
V 
\ 

s 

5 o- 0~->-r. > — U v : i U^ 
t00000 

90 

60 

50 t 

40 

30 

20 

1000 100 

Particle Size, microns (um) 

ID 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
l inch 

3/4 Inch 
3/8 Inch 

m 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

36.3 
23.0 
13.3 
9.5 
6.6 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
90.5 
82.2 
74.6 
66.3 
40.5 
25.0 
16.0 
2.8 
2.5 
2.5 
2.5 
1.9 
1.3 
0.7 
0.6 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.5 
8.3 
7.5 
8.3 
25.8 
15.5 
9.0 
13.2 
0.3 
0.0 
0.0 
0.7 
0.6 
0.7 
0.1 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

9.5 
87.7 
8.3 
15.8 
63.5 
1.5 
1.3 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Burlington @ > 127612PS 10/4/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab I D : ' 

WESTN4 
RBS-SED08 

767583 

SDG: 127612 
ETR(s): 127612 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/2/2008 

Percent Solids: 77.5% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

Non-soil material: 
Shape (> #10): 

Hardness (> #10): 

shells 
subangular 

hard 

! - -

i:::: 

— 1 — 1 — 

I 

f 5.. 

—ph 1 
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nT" 

I I I I I 

r \ 
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k - o - - o - 0—1. X J l_oJ — o — 
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Particle Size, microns (um) 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
l i nch 

3/4 Inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 

, 19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.7 
23.2 
13.5 
9.5 
6.9 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
97.5 
94.4 
93.0 
91.9 
86.7 
44.2 
13.2 
5.4 
1.2 
1.2 
1.2 
1.1 
1.1 
0.6 
0.0 
0.0 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
2.5 
3.1 
1.4 
1.1 
5.1 

42.5 
31.0 
7.9 
4.1 
0.0 
0.0 
0.1 
0.0 
0.5 
0.6 
0.0 

Soli 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Tolal Sample 

5.6 
93.2 
1.4 
6.2 
85.5 
0.6 
0.6 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a melal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Burlington 

SDG: 127612 TestAmerica Burlington 

127612PS 10/4/2008 
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m 
Client Code: 

Sample ID: 
Lab ID:" 

WESTN4 
RBS-SED17 

767584 

Particle Size of Soils by ASTM D422 

SDG: 
ETR(s):" 

127612 
127612 

Date Received: 
Start Date: _ 
End Date: 

9/15/2008 
9/15/2008 
10/2/2008 

Percent Solids: 79.0% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

Non-soil material: 
Shape (> #10): ' 

Hardness (> #10): ' 

shells 
subrounded 

hard 

inrt" 
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Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

36.6 
23.2 
13.4 
9.5 
6.6 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
92.4 
79.3 
70.5 
67.7 
•66.3 
53.2 
36.3 

26.1 
7.4 
1.9 
1.5 
1.5 
1.5 
1.0 
0.9 
0.4 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
7.6 
13.0 
8.8 
2.8 
1.5 

13.1 
16.8 
10.3 
18.7 
5.4 
0.4 
0.0 
0.0 
0.4 
0.1 
0.4 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Perceni of 
Total Sample 

20.7 
72.0 
8.8 
4.2 
58.9 
6.3 
1.0 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 

SDG: 127612 TestAmerica Burlington 

127612PS 10/4/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab 10:" 

WESTN4 
RBS-SED21 

767585 

SDG: 
ETR(s):" 

127612 
127612 

Date Recehred: 
Start Date:' 
End Date: 

9/15/2008 
9/15/2008 
10/2/2008 

Percent Solids: 75.8% 
Specific Gravity: 2.650 

ItAaximum Particle Size: 9.5 mm 

Non-soil material: 
Shape (> #10):" 

Hardness (> #10):' 

shells 
subrounded 

hard 

1 5 = : ; 
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1 ( - ! 1 
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" • • -
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~-o 
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V \ 
l i \ 
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•~~- io - -o - 0—(-J>. •••1 l o l = * — 
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10000 1000 100 

Particle Size, microns (um) 

ID 

Sieve 
size 

3 Inch 
2 Inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

36.7 
23.2 
13.4 
9.3 
7.0 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0, 
100.0 
95.9 
95.0 
94.0 
90.1 
71.4 
43.7 
23.6 
4.7 
1.8 
1.8 
1.8 
1.8 
1.2 

1.1 
0.5 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4.1 
0.9 
0.9 
3.9 
18.8 
27.6 
20.1 
18.9 
2.9 
0.0 
0.0 
0.0 
0.6. 

0.1 
0.5 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Perceni of 
Total Sample 

4.1 
91.2 
0.9 
4.8 
85.4 
3.5 
1.2 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 

SDG: 127612 TestAmerica Burlington 

127612PS ' 10/4/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID : ' 

WESTN4 
RBS-SED26 

767586 

SDG: 127612 
ETR(s): 127612 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/4/2008 

Percent Solids: 78.9% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 
(assumed) 

Non-soil material: 
Shape (> #10):" 

Hardness (> #10): ' 

shell 
subangular 

hard 

• 

1 -
i 

•1 ) p'—1—. h—-41 -T-h 

L 
s 

X L 
\ 
V - -1-
ir _ t - i 

-̂ - -4 \ 

./ 

1 m t ~ 

L v 
\ 
V A ~ \ 

* 
•.^= c r -o ^ 1 1 ol —o—l 

100000 

100 

90 

80 

70 -

80 

SO 

a 
I 
o 

40 

30 

10 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 Inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4. 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 

9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

37.1 
23.4 
13.5 

9.6 
6.9 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.8 
98.5 
96.1 
89.6 
55.9 
32.8 
20.0 
1.9 
1.5 
1.5 
1.5 
0.9 
0.9 
0.9 
0.3 

incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
1.3 
2.4 
6.6 

33.6 
23.2 

12.7 
18.2 
0.4 
0.0 
0.0 
0.6 
0.0 
0.0 
0.6 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0.2 
97.9 
1.3 
8.9 
87.7 
0.9 
0.9 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
Test/kmerica Buriington 

SDG: 127612 TestAmerica Burlington 

127612BPS 10/4/2008 
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Particle Size of Soils by ASTM D422 

Client Code:_ 
Sample ID: 

Lab ID:' 

WESTN4 
RBS-SED20 

767587 

SDG: 127612 
ETR(s): 127612 

Date Received: 
Start Date:_ 
End Date: 

9/15/2008 
9/15/2008 
10/4/2008 

Percent Solids: 76.1% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material:^ 
Shape (> #10):' 

Hardness (> #10): 

shell 
rounded 

hard 

-piOpr-?—o—pO—fr n-| ~ r I I I I 

^ 
~ ~ ~ T — -

• ' - -

j — p - t i — 1 

A 

( - -^ 
r j 

_ V - A _ _^ 

1 — 1 1 | i | -

\ 
\ 
\ 
kZ.. 

\ ^ 
^s 

»--• - • « 0- o _ , _ ^ 

-s> 0 

100000 

100 

90 

80 

70 *-
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60 I 

>, a 
50 S 

c 
i i : 

40 c 
e> 
u 

30 I 

20 

10 

0 10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 
1.5 inch 
linch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 
1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

34.7 
22.1 
12.8 
9.1 
6.6 
3.2 
1.4 

Perceni 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
85.0 
80.7 
76.7 

• 74.1 
70.8 
53.9 
33.6 
21.9 
8.8 
8.6 
8.1 
7.5 
6.5 
5.5 
3.9 
2.8 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
15.0 
4.3 
4.1 
2.5 
3.3 

• 16.9 
20:3 
11.7 
13.1 
0.2 
0.5 
0.5 
1.0 
1.0 
1.6 
1.1 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

19.3 
72.0 
4.1 
5.9 
62.0 
3.3 
5.5 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

Q) 
FSL024:07.29.05:0 
TestAmerica Buriington 

SDG: 127612 TestAmerica Burlington 

127612BPS 10/4/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:' 

WESTN4 

RBS-SED23 
767588 

SDG: 127612 
ETR(s): 127612 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/4/2008 

Percent Solids: 75.6% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 
(assumed) 

Non-soil material 
Shape (> #10) 

Hardness (> #10) 

shell 
subangular 

hard 

1 

"* *n^ 

1 — • 

pi 1 1 , 

I 

p=:3:: n~i—'— 

-A 
V 
\ _ ± 

. II IA ^ 

1 111'l 

\ 
L\ L___ 
\ 
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\ 
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1 1> = = r - - - ^ ; : : ; : =L=i=&t= 
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. = o . . i 

100000 

90 
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TO -

60 I 
>> n 

50 fe 
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' c 
40 S 

a 
u 
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10 

0 10000 1000 ItK) 

Particle Size, microns (um) 
10 

Sieve 
size 

3 Inch 
2 inch 

1.5 Inch 
l inch 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 > 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
500DO 
37500 

• 25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

36.9 
23.3 
13.5 

9.7 
6.9 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 -
100.0 
100.0 
100.0 
98.9 
98.4 
98.0 
96.3 
76.8 
46.7 
25.9 
4.9 
2.2 
2.2 
1.6 
1.6 
1.6 
1.0 
0.9 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.1 
0.5 
0.4 
1.7 
19.5 
30.1 
20.7 
21.0 
2.7 
0.0 
0.6 
0.0 
0.0 
0.7 
0.1 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Peroent of 
Total Sample 

1.1 
94.0 
0.5 
2.1 
91.4 
3.3 
1.6 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

• 

FSL024:07.29.05:0 
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Particle Size of Soils by ASTM D422 

Client Code:_ 
Sample ID: 

Lab ID : ' 

WESTN4 
RBS-SED09 

767589 

Percent Solids: 85.5% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 

SDG: 
ETR(s): 

umed) 

127612 Da 
127612 

Non-soil material: 
Shape (> #10):" 

Hardness (> #10):" 

te Received: 
Start Date: 
End Date: 

shell 
rounded 

hard 

9/15/2008 
9/15/2008 
10/4/2008 

p>-]Opp»—iO— 

N N . 
I N 

• ^ 

^> 

— 1 

' — < k - . , ^ 
% 

~* 

S 1 

\ 
\ 
\ 
\ 
\ 

rn*T 

^ 
V—.. , ^ —»-

- - — 

^ 

— 0 

100000 10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 Inch 
2 Inch 

1.5 inch 
l inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 

150 
75 

37.2 
23.5 
13.6 
9.8 
6.6 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
90.6 
81.0 

- 77.6 
74.6 
61.4 
22.1 
6.1 
2.8 
1.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.3 
0.2 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
9.4 
9.6 
3.4 
2.9 
13.2 
39.3 
16.0 

3.3 
1.1 
1.0 
0,0 
0.0 
0.0 
0.0 
0.5 
0.0 

too 

90 

80 

70 2 
.5* 

60 I 

50 

40 c 
il> o 

20 

10 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clav 

Percent of 
Tolal Sample 

19.0 
79.3 
3.4 

16.1 
59.7 
1.0 
0.7 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Burlington 

SDG: 127612 TestAmerica Burlington 

127612BPS 10/4/2008 
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Client Code: 
Sample ID: 

Lab ID: 

WESTN4 
RBS-SED12 

767590 

Particle Size of Soils by ASTM D422 

SDG: 
ETR(s): 

127612 
127612 

Date Received: _ 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/4/2008 

Perceni Solids: 88.6% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10): 

Hardness (> #10): 

shell 
rounded 

hard 

~i°n"TT~ 

— 

N̂ -' \ 
v 

' 

, 

^-T 

. V 
L 

\ 

1 

\ , 
N k 

\ , 
^ • » l -

- l 1-

_L 

' 

. 
- - 0 

J i _ 

\ s. 
\ , 

V 

[ r r * 

V. 

\ 
N 

^ < . , 

J >i ' -o-

1 

1 

100000 

100 

90 

80 

70 £ 

60 I 
>. 
A 

50 t 
40 c 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 

150 
75 

37.2 
23.5 
13.6 
9.5 
6.8 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
90.6 
71.3 
51.3 
41.7 
38.1 
29.3 
20.0 

13.6 
5.2 
0.6 
0.6 
0.6 
0.6 
0.3 
0.2 
0.2 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
9.4 
19:3 
20.0 
9.6 
3.6 
8.7 
9.3 
6.4 
8.4 
4.6 
0.0 
0.0 
0.0 
0.4 
0.0 
0.0. 

Soli 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Perceni of 
Total Sample 

28.7 
66.1 
20.0 
13.3 
32.8 
5.0 
0.3 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

ii 
FSL024:07.29.05:0 
TestAmerica Buriington 

SDG: 127612 TestAmerica Burlington 

127612BPS 10/4/2008 
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Client Code: 
Sample ID: 

Lab ID : ' 

WESTN4 
RBS-SEDl 8 

767591 

Particle Size of Soils by ASTM D422 

SDG: 127612 . 
ETR(s): 127612 

Date Received: _ 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/4/2008 

• 

Percent Solids: 
Specific Gi'avity: 

Maximum Particle Size: 

67.4% 
2.650 

9.5 mm 
(assumed) 

Non-soil material: 
Shape (> #10): 

Hardness (> #10):' 

shell 
subrounded 

hard 

1 

'rn t-r— = J —-»-( 1 1 i 

\ 
V 
\ 
\ 

1 m* 
' 

\ 
\ 
\ 
\ 
\ 
\ 

^ 
\ 
\ 

\ 
\ 

i 
«—e-- >• - 6 - 1 0 

100000 

too 

90 

80 

50 

40 

30 S. 

10000 1000 too 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
l inch 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.1 
22.9 
13.4 
9.3 
6.8 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.6 
99.3 
98.6 
96.6 
84.6 
62.2 

44.3 
6.8 
5.2 
4.6 
3.4 
2.8 
2.2 
1.6 
1.6 

Incremental 
perceni 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.4 
0.4 
0.6 
2.0 
12.0 
22.4 

17.9 
37.5 
1.6 
0.6 
1.2 
0.6 
0.6 
0.7 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0.4 
92.8 
0.4 
2.6 
89.9 
4.6 
2.2 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:OT.29.05:0 
Tesl/Wierica Buriington 

SDG: 127612 TestAmerica Burlington 

127612BPS 10/4/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID : ' 

WESTN4 
RBS-SED24 

767592 

SDG: 127612 
ETR(s): 127612 

Date Received: 
Start Date:_ 
End Date: 

9/15/2008 
9/15/2008 
10/4/2008 

Percent Solids: 77.9% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10): 

Hardness (> #10): 

shell 
subangular 

hard 

j>r-T-0—O—p-O— • • — — E - -

i 

IM 1 1 

" - -

. : IJ_ 

—h—1—1 r n * ~ 

• - < ^ 

V 
\ 

V 
\ 
\ ' -
\ 

.\ 
\ 
\ 
\ 
\ 
\ 
\ 

\ 

0 - = ^ J i 

1 

-ut^ 
100000 

too 

90 

80 

70 .M 

a 
60 % 

>. a 
SO fe 

c 
ts 

40 ^ 
e 
u 

30 S. 

20 

1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 Inch 
2 inch 

1.5 inch 
l inch 

3/4 Inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
250OO 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

36.9 
23.3 
13.5 
9.4 
6.8 
3.3 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
98.5 
97.6 
95.5 
94.7 
91.5 
70.0 
41.6 
23.5 
2.2 
1.9 
1.9 
1.9 
1.4 
1.4 
0.8 
0.8 

incremental 
percent 

0.0 
0.0 
0.0 
0.0 ' 
0.0 
1.5 
0.9 
2.0 
0.8 
3.2 

21.5 
28.3 
18.2 
21.3 
0.3 
0.0 
0.0 
0.5 
0.0 
0.6 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

2.4 
95.4 
2.0 
4.0 
89.3 
0.8. 
1.4 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
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Client Code: 
Sample ID: 

Lab ID : ' 

WESTN4 
RBS-SED25 

767593 

Particle Size of Soils by ASTM D422 

SDG: 
ETR(s):^ 

127612 
127612 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/4/2008 

• 

Percent Solids:_ 
Specific Gravity:_ 

Maximum Particle Size: 

76.6% 
2.650 (assumed) 

Crs sand 

Non-soil material: 
Shape (> #10): ' 

Hardness (> #10): ' 

shell 
n/a 
n/a 

. . A .-.. 

"~ ^ 3 - - —n— rSp = -=4 
\ , 
^ V 

\ 
\ 
\ 
) 

rn*T 

' 

V \ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 

!i 

- 0 - — 0 — < - - 4-t—l-t> = Q _ 

100000 

100 

90 

80 

70 ^ 

60 S ^ 

SO 

40 t 
o 
u 

30 I 

10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

36.9 
23.3 
13.5 
9.2 
6.8 
3.3 
1.4 

Perceni 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
98.7 
81.6 
59.8 
43.0 
6.0 
1.9 
1.9 
1.9 
1.9 
1.4 
0.8 
0.8 

Incremental 
percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.1 
1.3 

17.1 
21.8 
16.8 
37.0 
4.2 
0.0 
0.0 
0.0 
0.5 
0.6 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent ot 
Total Sample 

0.0 
94.0 
0.0 
1.3 

92.6 
4.7 
1.4 

Preparation Method: D2217 
Dispersion Device: Mechanical mbcer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 127612BPS 10/4/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample ID: 

Lab ID:" 

WESTN4-
RBS-SEDll 

767594 

SDG: 
ETR(s):' 

127612 
127612 

Date Received: 
Start Date: 
End Date: 

9/15/2008 
9/15/2008 
10/4/2008 

Percent Solids: 81.2% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10) : ' 

Hardness (>#10):~ 

shell 
subrounded 

hard 

frf'rT"9~f>Tr"''—>» M I I <—f 1 1 TT^"!—*1—' 1 TTTm—I—I—^~' T ' ' ' ' 1—'—'"— ^ " 

::::::ii:iz:::::::^:^s;:::::::i=zi:::::::iz:z=:::t:Etz=i: 
f|::flz:=4f:::fi=zi::::!Eii:3f^ 

IfliWtflfi 
1111 I 11 I n Tf I 11 I I 11111 M l I ~ I nrr-k+^H—o-W-iJ-l-l nl n 

100 

90 

SO 

70 ^ 

s 
60 % 

50 5 
c 

40 •£ 

30 

20 

10 

100000 10000 1000 too 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 Inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

36.7 
23.2 
13.4 
9.5 
6.6 
3.3 
1.4 

Perceni 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
96.9 
94.0 
87.8 
80.9 
75.6 
57.3 
37.5 

24.3 
3.9 
2.4 
2.4 
2.4 
1.9 
1.9 
0.8 
0.8 

incremental 
perceni 

0.0 
0.0 
0.0 
0.0 
0.0 
3.1 
2.9 
6.2 
7.0 
5.3 
18.3 
19.8 

13.2 
20.4 
1.6 
0.0 
0.0 
0.5 
0.0 
1.1 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Perceni of 
Total Sample 

6.0 
90.1 
6.2 
12.2 
71.7 
2.1 
1.9 

Preparation Method: 02217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 

& 
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Particle Size of Soils by ASTM D422 

Client Code:_ 
Sample ID: 

Lab ID:" 

WESTN4 
RBS-07 

767595 

SDG: 
ETR(s):" 

127612 
127612 

Date Received: 
Start Date: 
End Date: ' 

9/15/2008 
9/15/2008 
10/4/2008 

Percent Solids: 90.9% 
Specific Gravity: 2.650 

Maximum Particle Size: 19 mm 
(assumed) 

Non-soil material: 
Shape (> #10): 

Hardness (> #10): 

shell 
subrounded 

hard 

l i ^ "" 0— " ^ ' ^ ^ 

s \ 

—̂ 

\ 

~^ 

\ , 
s 
\ , 

V ̂ 
\ , 

\ , 
\ 

^ J 

-

I 1 

' s 

-^ 

Nl 
\ , 

N 
\ 

V, 

1(1 

~1 

- - * _ > - l l -

1) 

— 

- ^ -

100 

40 

20 

•20 

Particle Size, microns (um) 

Sieve 
size 

3 Inch 
2 Inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

37.4 
23.6 
13.7 
.9.7 
7.0 
3.4 

1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
93.0 
80.1 
57.5 
37.1 
26.7 
13.9 
5.5 
3.0 
1.6 
0.3 
0.3 
0.3 
0.3 
-0.1 
-0.2 
-0.2 

Incremental 
perceni 

0.0 
0.0 
0.0 
0.0 
0.0 
7.0 
13.0 
22.6 
20.3 
10.4 
12.8 
8.4 
2.5 
1.4 
1.3 
0.0 
0.0 
0.0 
0.4 
0.0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Peroent of 
Total Sample 

19.9 
78.5 
22.6 
30.8 
25.1 
1.7 
-0.1 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 

FSL024:07.29.05:0 
TestAmerica Buriington 

(n) XT^ 

127612BPS 10/4/2008 
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Particle Size of Soils by ASTM D422 

Client Code: 
Sample 10: 

Lab ID : ' 

WESTN4 
RBS-SED87 

767596 

SDG: 127612 
ETR(s): 127612 

Date Received: 
Start Date: ̂  
End Date: 

9/15/2008 
9/15/2008 
10/4/2008 

Percent Solids: 79.9% 
Specific Gravity: 2.650 

Maximum Particle Size: 9.5 mm 
(assumed) 

Non-soil material: 
Shape (>ff10):~ 

Hardness (> #10) : ' 

shell 
rounded 

hard 

" v rs. 1 
N> 

, 
I 
I 
\ 
\ 
\ 
\ 

[ \ 
^ 

r 
, 

• 

' 

1 

-̂  

90 

80 

70 -

60 I 

50 

40 

30 

20 

10 

0 

100000 10000 1000 too 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 Inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 
150 
75 

37.4 
23.6 
13.7 
9.7 
6.7 
3.4 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.6 
99.4 
98.9 
91.4 
34.1 
7.9 
2.4 
0.8 
0.4 
0.4 
0.4 
0.4 
0.4 
0.3 
0.3 

Incremental 
perceni 

O.O 
0.0 
0.0 
o : o ' 
0.0 
0.0 
0.4 
0.2 
0.5 
7.5 

57.3 
26.2 
5.6 
1.6 
0.4 
0.0 
0.0 „ 
0.0 
0.0 
0.0 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Silt 
Clay 

Percent of 
Total Sample 

0.4 
98.9 
0.2 
8.0 

90.6. 
0.4 
0.4 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dlsiierslon Period; 1 minute 

FSL024:07.29.05:0 
TestAmerica Burlington 

Gi^ 
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Particle Size of Soilsiby ASTM D422 

Client Code: 
Sample ID: 

Lab ID : ' 

WESTN4 
RBS-SED88 

767597 

SDG: 127612 
ETR(s): 127612 

Date Received: _ 
Start Date:_ 
End Date: 

9/15/2008 
9/15/2008 
10/4/2008 

Percent Solids: 
Specific Gravity:_ 

Maximum Particle Size: 

75.1% 
2.650 

Crs sand 
(assumed) 

Non-soil material: 
Shape (> #10) 

Hardness (> #10); 

shell 
subrounded 

hard 

opi-o |0 I 0 I PI I I I—i-j—I 1 rPH-CT*!—I 1 11 | i | I I—I—I 1 1 1 1 1 1 — I — I — I 

iHIBBI 
, 

s 
I 1 I I I I I I 1 1 1 I I I I I I I I 1 I ! ^ ^ — o - — — o — c - - o I I I A J — f t . 

100 

90 

70 ~ 

60 t 

50 

40 c 

20 

10 

100000 10000 1000 100 

Particle Size, microns (um) 

10 

Sieve 
size 

3 inch 
2 inch 

1.5 inch 
l inch 

3/4 inch 
3/8 Inch 

#4 
#10 
#20 
#40 
#60 
#80 

#100 
#200 

Hydrometer 

1 
1 
1 
1 
1 
V 

Particle 
size, um 

75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 

850 
425 
250 
180 

150 
75 

36.8 
23.4 
13.5 
9.4 
6.9 
3.5 
1.4 

Percent 
finer 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.8 
96.3 
60.9 
33.0 
20.5 
4.3 
1.5 
1.4 
1.4 
1.4 
1.4 
0.8 
0,8 

Incremental 
. percent 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
3.5 

35.4 
27.9 

12.6 
16.1 
2.9 
0.0 
0.0 
0.0 
0.0 
0.6 
0.0 

Soil 
Classification 

Gravel 
Sand 

Coarse Sand 
Medium Sand 
Fine Sand 

Sill 
Clay 

Percent of 
Tolal Sample 

0.0 
95.7 
0.0 
3.7 

92.0 
2.9 
1.4 

Preparation Method: D2217 
Dispersion Device: Mechanical mixer with 

a metal paddle. 
Dispersion Period: 1 minute 
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Particle Size Analysis of Soils 
By ASTM D422 
Hydrometer Data 

Date and Analyst 

Test number 
Lab number 

Set Number 

I 127612 I 
Client Code: 

SDG:' 

ETR(s): 

WESTN4 

127612 

127612 

Date Recehred 

Start Date 

End Date 

15-Sep-08 

15-Sep-08 

2-Oct-08 

Percent Solids 

MAP 09/29/08 

MAP 09/30/08 

Weighed 

MAP 09/29/08 

Mixed 

DPS 09(130/08 

Hydrometer 

DPS 09/30/08 

Large sieves 

DPS 09/30/08 

DJP 10/2/08 

Small sieves 

( MAP 10/1/08 

DJP 10/2/08 

Time. min. (2) 

Reading 

Temperature, C 

Time, min. (5) 

Reading 

Temperature, C 

Time, min. (15) 

Reading 

Temperature, C 

Time, min: (30) 

Reading 

Temperature. C 

Time, min. (60) 

Reading 

Temperature, C 

Time.min. (250) 

Reading 

Temperature, C 

Time, min. (1440) 

Reading 

Temperature, C 

15 

gliilM'W", 

30 

>i--->:-v^--- ' ' - f-- ' i f i^ 

59 

S S S S S S S S M 
256 

1440 

15 

'.iM.,.:> 

30 

..l-.),.J.-^.,^:,..t^..J. 

58 

,t.w-i>i.^:^,-. 

256 

1440 

15 

'29 

58 

2SS 
250 

1434 

15 

SHP 
29 

r j ^ t i . . : - •.:-w.--:KV.ft--

63 

• -.HHav..-.:«•<>».--

250 

'^•'v'*''-^'^'- ^''^•'"''*i---' • ' ' ^ ^ W ^ -

1434 

2 

;-.\i.' ' V - " * ;'-iv^gV--^^i yi 

15 

31 

ss^ 
60 

240 

1424 

15 

..-.ti«!..v.-....-^^ST^T^.^r^ 

31 

.. . . . . . . . . ^ • - . . ^ . • . . . y . : . . -••^. 

59 

-%^gglT —••jri'-irri. b^i-A^J^ 

234 

^ ^ O ^ ^ .•.!.^'x^:3.-^^T^ 

1418 

15 

31 

59 

.M«.:iU.gg 

265 

.•.,..„-...i,,;H:, 

1412 

Hydrometer used: 705151 
Calibrations: 

Model«: ASTM 1S1H 

L temp, C 
17.0 

Lread 
1.0045 

H Temp, C 
23.0 

Hread 
1.0035 

ManuActurer: 
Cal. Date: 

15 

32 

60 

259 

1406 

HB Instrument 

9 
767582 

1.0060 

21.5 

1.0060 

21.5 

15 

1.0060 

21.5 

30 

1.0055 

21.0 

sss^^^ss 63 

1.0050 

21.0 
VHt^.- '.Mi<n!...i-:-^M^-

253 

1.0045 

20.5 

1400 

1.0045 

20.0 

10 

767583 

1.0050 

21.5 

1.0050 

21.5 
3 ciSiELi 

15 

1.0050 

21.0 

30 

1.0050 

21.0 

57 

1.0045 

21.0 

247 

1.0040 

20.0 
•i-.ViYrjgaig^ 

1394 

1.0040 

20.0 

11 
767584 

1.0060 

21.0 

1.0055 

21.0 

15 

1.0055 

21.0 

30 

1.0055 

21.0 

63 

1.0050 

21.0 

241 

1.0050 

20.0 
-^-»*«'**>- *-' 

1388 

1.0045 

20.0 

12 
767585 

1.0055 

21.0 
n ^ 

/5 

1.0055 

21.0 

15 

1.0055 

21.0 

31 

1.0055 

21.0 

57 

1.0050 

20.5 
" • ^ • " - - * ^ " " * ^ - ^ ^ ' ^ 

235 

1.0050 

20.0 

1382 

1.0045 

20.0 

09/09/07 
Hydrometer start time: 10:31 

Hydrometer data entered: DPS 10/01/08 

FSL024:07.29.05:0 
TestAmerica Buriington 
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Par t ic le Size A n a l y s i s o f So i l s 

B y A S T M D422 

Hyd romete r Data 

Date and A n a l y s t 

Test number 

Lab number 

Set Number 

127612B 

C l ien t Code: 

SDG 

ETR(s): 

WESTN4 

127612 

127612 

Date Received: 15-Sep-08 

Star t Date: 15-Sep-Oa 

End Date: 4-Oct-08 

Percent Sol ids 

MAP 09/29/08 

MAP 09/30/08 

Weighed 

MAP 09/29/08 

Mixed 

MAP 09/30/08 

Hydrometer 

MAP 09/30/08 

MAP 10/1/08 

Large sieves 

MAP 09/30/08 

MAP 10/2/08 

Small sieves 

MAP 10/01/08 

MAP 10/2/08 

T ime, min. (2) 

Reading 

Temperature, C 

Time, min. (5) 

Reading 

Temperature, C 

Time, min. (15) 

Reading 

Temperature, C 

T ime, min. (30) 

Reading 

Temperature, C 

Time, min. (60) 

Reading 

Temperature, C 

T ime .m in . (250) 

Reading 

Temperature, C 

Time, min. (1440) 

Reading 

Temperature, C 

767SB6 

1.0045 

21.0 
. , * , : . . . . , .<r.; 

1.0045 

21.0 

15 

1.0045 

21.0 

30 

1.0040 

AsHAn-
21.0 

59 

1.0040 

21.0 
~--ir-'n--^--:ff'fS 

256 

1.0040 

20.5 
• -i'.'W.J.J 

1440 

1.0035 

20.0 

767587 

1.0115 

21.0 

1.0110 

21.0 
iiSaS 

15 

1.0105 

21.0 

30 

1.0095 

21.0 
-,-T~t^<B.-:-

58 

1.0085 

21.0 

256 

1.0070 

20.5 
^ESSSSSSi 

1440 

1.0060 

20.0 

767588 
1 3 3 

1.0050 

21.0 

1.0050 

21.0 

15 

1.0045 

21.0 

29 

1.0045 

21.0 

58 

1.0045 

21.0 

250 

1.0040 

20.5 

1434 

1.0040 

20.0 

767589 

1.0040 

21.0 
• ^ -<=«»•». r 

1.0040 

21.0 

15 

1.0040 

21.0 
..: •;.-..•..• .,fl.-....t,p 

29 

1.0040 

21.0 
^ • • ' . . - . r . : . . . " ' . ^ l i ' . . . : 

63 

1.0040 

21.0 

250 

1.0035 

20.5 

1434 

1.0035 

20.0 

767590 

1.0040 

21.0 

1.0040 

21.0 
7VJI . . ^ , . • -.- . . ^ . . ^ i ^ 

15 

1.0040 

21.0 

31 

1.0040 

21.0 

60 

1.0035 

21.0 

240 

1.0035 

20.5 

1424 

1.0035 

20.0 

767591 

1.0075 

21.0 

1.0070 

21.0 

15 

1.0060 

21.0 

31 

1.0055 

21.0 
- • " ' ~ - - - " t ^ 

59 

1.0050 

21.0 

234 

1,0045 

20.5 
S S E S E : 

1418 

1.0045 

20.5 

767592 

1.0050 

21.0 

1.0050 

21.0 

15 

1.0050 

21.0 

31 

1.0045 

21.0 

59 

1.0045 

2 ^ S ; 
21.0 

265 

1.0040 

20.5 

1412 

1.0040 

20.0 

Hydrometer used: 

Calibrations: 

313119 Model #: ASTM151H 

{U 
IQ 
(0 

to 

o 
l-h 

I J J 

to 

FSL024:07.29.05:0 
TestAmerica Buriington 

, m 

L temp, C 

17.0 

Lread 
1.0035 

H Temp, C 
23.0 

Hread 
1.0030 

Manufacturer: 

Cal. Date: 

8 

767593 
« - " » « v 

1.0050 

21.0 

1.0050 

21.0 

15 

1.0050 

21.0 

32 

1.0050 

21.0 

^^^ 60 

1.0045 

21.0 
' - ' » - " • " - • " ' • " ^ ' ^ 

259 

1.0040 

20.5 

1406 

1.0040 

20.0 

ELE 

9 

767S94 

1.0055 

21.0 

1.0055 

21.0 

15 

1.0055 

21.0 

30 

1.0050 

21.0 

63 

1.0050 

21.0 
r-ffXt 
253 

1.0040 

20.5 

1400 

1.0040 

20.0 

10 

767595 

1,0035 

21.0 

1.0035 

21.0 

15 

1.0035 

21.0 

30 

1.0035 

21.0 

57 

1.0030 

21.0 
.»^.^ii^.,., „ ...., u .-- ̂ . . . . ^ 

247 

1.0030 

20.5 

1394 

1.0030 

20.0 

11 

767596 

1.0035 

21.0 

1.0035 

21.0 

15 

1.0035 

21.0 

30 

1.0035 

21.0 
'•^W-V'i'WS 

63 

1.0035 

21.0 

241 

1.0035 

20.5 

1388 

1.0035 

20.0 

12 

767597 

1.0045 

21.5 
- • M ^ • . • ' 

1.0045 

21.0 

15 

1.0045 

21.0 

31 

1.0045 

21.0 

57 

1.0045 

21.0 

235 

1.0040 

20.5 
::ms. 
1382 

1.0040 

20.0 

09/09/07 
Hydrometer s tar t t i m e : 18:16 

Hyd romete r data en tered : DPS 10/01/08 

127612BPS 10/4/2008 
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Particle Size Analysis of Soils 
By ASTM D422 
Hydrometer Data 

Date and Analyst 

Set Number 

127612 ] 

Client Code: 
SDG:" 

ETR(s):" 

WESTN4 

127612 

127612 

Date Received: l5-Sep-08 

Start Date: 15-Sep-08 

End Date: (&• SL-O'S 

Percent Solids Weigbed^ -y Mixed Hydrometer ^Large sieves Small sieves | ~ ^ 

/ M ^"^ '̂̂ y^ o^s i in[ l l ' ^ \ D 7 ^ ^ Jff ia .i.o^' 

(D 
CQ 
r t 

(D 
H 
H-
O 
SU 

Cd 
c 
l-i 
M 
H-

IQ 
r t 

s 

Test number 
Lab number 

Time, min. (2) 

Reading 

Temperature, C 

Time, min. (5) 

Reading 

Temperature, C 

Time, min. (15) 

Reading 

Temperature, C 

Time, min. (30) 

Reading 

Temperature, C 

Time.min. (60) 

Reading 

Temperature, C 

Time.min. (250) 

Reading 

Temperature, C 

Time.min. (1440) 

Reading' 

Temperature, C 

• ' ^ " . - . • • - . - m s ^ 

.=i l« . t -W«*alM|i- . -^ .« . . .^( . . , - .a ,<, . . ja-^^iH. , . . . ,« . t^ , .>Wa:»t . - f . -W,»v- . . , :^^ 

• - - ^ - • • ' ^ ' ^ -

15! 

. . « ,» - . „ „ • J juai 

30 

:,vW-iW.y,W'^n| 
59 

256 

SISSEHSZSS^ 
1440 

V,^,^•-Tr^^;.U.,Ji|, .^•^ 

15 

tej-jrJ^:-;7J^J-T-Jpj-JjsJg| 

30 

..s... ••.,.in,.ja..:.-in» 

58 

256 

!-„AH.yv.-.p.<e..'.'.<..<t.i,l 

1440 

SSESSHSESSia 

Saasaaa ^ana^isaBBWmia^iaiB 

15 

29 

58 

250 

T^>WfH,-' 

1434 

T-iri^Btt^g-? 

rssti^i^s^^ismmaistsi HBiaEBsnwsBE^MSJi™ 
15 

29 

'-f'v.-''t-rr-,S$ 
63 

-••-.«!1'T,i"-i'iVg 

250 

1434 

Hydrometer u s e d : T o 5 t S i Model #: ASTM 151H 

»^»^.»,»,^«^..^,lhJ.,|._^,•.•Jl^^.,.,.^.,.m,•rf«M'^-•^ 

15 

. -,fe..:.-..,.>;...M» 

31 

60 

240 

1424 

15 

31 

i ' . ' ^ ' - ^ i - ' ^ ' h r - ^ - ^ - ^ 

59 

234 

S S ^ S S I S ^ 
1418 

15 

h i ^ - ' F i - T a - ^ - H ^ 

31 

59 

«ieR«5EEffis^S!KfanEaH 

265 

imt,r^-h-i'»'«i'« 

1412 

Calibrations: L temp, C 
17.0 

Lread H Temp, C 
23.0 

Hread 
Manufacturer 

Cal. Date: 

^ ^ S S a S U S S ^ 

32 

60 

259 

.u.^..a.i.,-...Y'^-^l 

1406 

9 
767582 

• 0o6o 

^ ^ ^ ^ ^ ^ 

/ . O C ^ 

-^/r 
K-"---.—^-'-•'?=' 

15 

/.oo(5o 

30 

LooSSL 

i / o 
....V,....;„......,l,UBte 

63 

i f i g ^ 

^ / , < 
H^-^.t.^,-i#,.r#M| 

253 

/ . O Q ^ ^ 

1400 

.<5o ^ ^ 

^ . , 

10 

767583 

/035b 

^/r-

/.(y)5o 

15 

/.OoSo 

^/.o 
Z a U S S i S Z i S 

30 

I. ooSb 

cr.>^j'..'.f 
' " " • " ^ • - • i f i 

57 

/,oo w r 
^ ^ *-. 

247 

/.06^/6 

1394 

\.or.Qc, 

ao.( SL 

11 

767584 

f . c o ^ 
• 5 i ^ ^ 

51 

I .OOST 

-^h 
Tm^ 

15 

J^O^X 

2 A Q 
. • . i r | „ . J S , v - v . ^ i t e i ^ 5 a 

30 

( . O Q ^ ^ 

^ / . 

63 

L o o ^ 
fe asSSSffiSHSEl 

241 

1.00 50 

' ^ • 0 

1388 

}.d(^H<' 

^ < ^ I'^Q.o 

12 
767585 

f .oQjr 

a/^ fe.i,:;Mi.)»:,. .J .*.t | 

(,oosi: 
-^'-O 

.^-. . . i^J ' t-i .^-—HF^ 

15 

L^Q^Sl 

^k. 
31 

/•oo^r 
?/o 
' - « • " ' • •-"-^> 

57 

Loosd. 
c?^. 

^EiESSagEEffi 
235 

Ao^5b 

^o.o 
.Ij^t-f lti'.Mffl.;V.- ^ •;•'?.--.ftrii 

t382 

LOOVTL 

Hydrometer start time: f ̂ ^ t 
Hydrometer data entered: '' 

SU 
IQ 
(D 

to 
Ul 

o 

l-h 

U i 

to 

FSL024:07.29.05:0 
TestAmerica Buriington 

127612PS 09/15/Ofl 
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Particle Size Analysis of Soils 
By ASTM D422 

Hydrometer Data 

Date and Analyst 
to 

•-3 
n> 
m 

^ . 

o 
su 

H 
I - " 
H-

SI 
r t 
O 
0 

• d 
su 

iQ 
(0 

to 
o^ 

O 
l-h 

LJ 
t o 

Set Number 

127612B 
Client Code: 

SDG:' 

ETR(s):" 

WESTN4 

127612 

127612 

Date Reiseived: 15-Sep-08 

Start Date: 15-Sep-08 

End Date: ( Q / ^ ^ g f g 

/ ^ • ^ - f ^ MTP^-^^U^ ,^^.>o.^ J ^ - i . . . ^ r z ^ ^ y ^ ^ u ^ ^ ^ ^ 
/^q.-so.o^ 

Test number 
Lab number 

Time, min. (2) 

Reading 

Temperature, C 

Time, min. (5) 

Reading 

Temperature, C 

Time. min. (15) 

Reading 

Temperature, C 

Time, min. (30) 

Reading 

Temperature, C 

Time, min. (60) 

Reading 

Temperature, C 

Time, min. (250) 

Reading 

Temperature, C 

Time, min. (1440) 

Reading 

te^atal^!^^H]gp 

Temperature. C 

J o ^ 

'l'OoH<> 
J4,:.^=..-.„«,.,..SB5vg 

JM5 
i m 

30 

I M 
th [...-•.-..'.•..ii.^i.M,.ti:i^....,!ifaj).'rar 

m. 
2.V 

256 

TooRO 

1440 

/ 'OD1>S 

^O'O 

I o\[<\ui^f=^Tm 

mu 
tC 'O 

l§t w^ 
z i ' O 

30 

M 3 
1,0 

MS 
* u ' 

256 

•̂s 
1440 

/'DP 6 (9 
2-0'0-

767588 

;5cii 

IMU 
•av'--'--i;ir'-«'fP"^'-' 

/•â H l̂z-ioii) 
li ̂ssa S S E S S S S S ^ 

I ^ 
21-0 

W^, 
3a^a2S!SE 

IML 
Zo 

1434 

Hydrometer used:' ^ I f ^ U ^ ' Hloiein-. 
.Calibrations:| "Lteir ip 'c *| Lread 

767589 

I I' 

IM 
2ilu 

m^ 
2t-d 

:dH^:>.-'.., •-••Hiw^... ...^.,i...,..i!^^mrT 

mm 
M^ 

250 

1434 

S S 
Z Q - 0 I ^ o ' 

767590 

, ^ ( 2 0 ^ 

I M S B O ^ M ^ 
15 

^ 
2./ 

!illA.«Jl»M*.- ' » IU . ; - , !« . ' . . .< •l-W.V.a.l 

i m -zt-o 
•W-- - - - l f r f» : fE | 

: 3 

240 

C 
1424 

M 

1*22 
2/ ' 

jr< 
.aHt-:=»AJ, 

7 ^ 
a M 

31 

Pe^ 3m ^ S S ^ - S s s 

^ ^ 

2 I-O 
234 

M i ^ 
^ T ^ / ^ 

1418 

l - m ^ 

/ W /c? (. o ^ / H ^ ^o•t>^(^ M?)blz 

767592 

:|jk,t,^:.,At . .hgm^l^.^. , . . . 

15 

:S3 
li:£ 

31 

i m 
21-^ T : « " - ' ^ ^ - H 2, 

59 

i^ 
JioZ 

265 

20-<r 
1412 

ma 
ASTM151H 

2o .^ \ Zd-'O 

17.0 
H Temp, C 

23.0 
Hread 

Manufacturer: 
Cal. Date: 

r^i^a 

/-o^Jl/-oo2<iUn<^, 

/•onSf];/.0(f.^\/.m2^. 
35E-JwsCf 

32 

ZtP 
60 

tt-o 
259 

w. 
2,D 

^ 

csssBseKaKHiBiiaBE? E^^aaaiE^ 

LMi 
20 

1406 

MS5 
27T 

^/-Q 

2 M 7 
30 

/fl)S^i/o>3a/'A)7^ 
g/ .Q 

•• TW-- - :tff.injjy.^v;-.^ H|ffB 

S M 
v,i!ir^TJl-r<*'S 

253 

20'* 
1400 

Z ^ 
2Q:O? 

10 
767595 

2/(9 

" ^ A ^ 

MaZ 
30 

^MZ 
57 

132 
Z/.o 

247 

^S^gs^gl^^ezs: 

11 
767596 

r^'. 

J o ^ ^ M S 

7cM^-^<[i-o^H< 
fl ZTo 

•..•.l:fa».,w,-,,,.,JJ,.w4W.^i ..ri-

30 

o - •^ • * ' • ' • ' " - • ' I 

63 

8-felfr'iMv 
241 

13941 13881 1382 

Zt)'-0\ ^ .d -Qr^o-O 
Hydrometer start time: 

Hydrometer data entered: 

12 

767597 

Z ^ 

21 (7 
IS^i^JWU^j;-^ •-•.•y>-t^„„N 

ZhO 
31 

MM 
ika 

57 

lorr^ 
zyu 

235 
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Part ic le Size Analys is of 
Soi ls By ASTM D422 
Sieve Data 

Dry prep = D421 
Wet prep = 02217 

Standard 
Values 

Sieve 
3 inch 
2 inch 

1.5 Inch 
. 11nch 
3/4 inch 
3/8 inch 

#4 
#10-
#20 
#40 
#60 
#80 
#100 
#200 

Opening, um 
75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

Size 
3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 

Sieve (tares) 
Mass g 

i. 

r M,4A 

Client Coiie: : ' . ' ^ i0 i ^^ i - ETR(S): _327612v. 
SDG: ' ' i Z r ^ 2 

xt • ^ -M* 
..r-

SET: |;;:m27612ail 

Test 1 2 3 4 
laboratory No i- J -- 'i?" -^•* / , . " ' ^ 2 ' -5 

Sample ID " 2 • ' " ' ' * , "•^^'^ ' ^ ' \ , - ' ' ' ' t^ 

Sample Prep 
Pan.g 
Pan/sample, g I . ;il|£ .••: "St;.Vf. 
Pan/diy sample, g 

Hygroscopic Moisture correction factor (HMCF) for dry prep / Percent Solids for dry and wet prep 

Pan.g fi'^'''^''\ " > -. " 
Pan/sample, g ^ i ^ ^,_ , , C> 
Pan/dry sample, g ^ ' _ , /- ' ' >^ " i v -ssr ~ i . ^ 
HMCF 

^li-^f 

Description of >#10 particles 
Non-soil material ' ~ r 
Shape / • ,-
Hardness 

Sample % Solids 

Diy sample wt, g 

^ 

Sieve *• Sample Weights 
Size 

3 inch 
2 inch 

1.5 inch 
1 inch 

3/4it\ch 
3/8 inch 

#4 
#10 

Mass g Mass g 

DateRec: ' iS^Sep^OS Start Date:. ^ 5 ^ p - t i B 
End Date: ,; ' ; ' ;&)#)8 

9 
T67S8i^ 

jflBS^EDIO 

D2217 

^-«l|M8-i*i-

097 
2644 
?{)20, 

1000% 

10 11 12 
-767983 7^7684 767589 

RB^SEOoe RdS-SEDI? RBS-SED21 

02217 

i=2jS99 

D2217 D2217 

"Si»j96'^"«r*95;29 

1.02 1 04^ 1 Od 
4^28^ 5S28 ' ,dl5 72' 
35861 4r<jSf»*. '27<31 

100 0% 100 0% 100.0% 

shells 
angiilsr 

75 5% 

14230 

lllass g Mass g 

''Shells snetib ' shells 
eubanpMlar ,sup(oundB^ .'JMbrottDded 

halU ffeitd' • . hard 

.50183 
477 W 
403 i4 -

77 5% 

170.40 

Mass g 

45194 
4d367 
4l«r7B 

79 0% 

180.05 

75 8% 

147.99 

Mass g Mass g 

#20 
#40 
#60 
#80 
#100 
#200 

Default SG 

; W - 1 D 
r< 347f7 l»D 
<• , ^6.4?U » D 

#20 
#40 
#80 
#80 
#100 
#200 ^ "• 

Maximum Particle size 

'C. "̂  
,.r̂ v.̂ €̂  i i ^«r^ 

2.65 Specific gravity '#S ' . ; ; . 

3«(t4B 
3 3 8 9 
34497 
34287 

9 5 mm 

394X0 
3iijr,43 
420.2CL 

*?i(ii:*.*iisa..' 

su 
IQ 

Sample Mass Parameters 
Sample Mass >#10.g 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.36 11.99 53.14 7.47 
Sample mass <#10, g #VALUEI #VALUE! #VALUE! #VALUEI #VALUE! #VALUEI #VALUEI tfVALUE! 116.94 158.41 128.91 140.52 

to 

O 
l-h 
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Particle Size Analysis of 
Soils By ASTM D422 
Sieve Data 

Dry prep = D421 
Wet prep = 02217 

Standard 
Values 

Sieve 
3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 
#20 
#40 
#60 
#80 
#100 
#200 

Opening, um 
75000 
50000 
37500 
25000 
19000 
9500 
4750 
2000 
850 
425 
250 
180 
150 
75 

Size 
3 inch 
2 inch 

1.5 inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 

Sieve (tares) 
Mass g 

. i . 

, , ' ^ " -r 
"ll 

•Vi. ft 

' 447,61. 
j ^ 3 6 : 

Client Code: WE^ j f e ' i j E T R ( s ) : | ^ ^ 2 _ i 
SOG: -. V12761>*^ 

Date Rec: fflg-Sep^B Start Date: rsiSepjSB 
End Date:'• 4.<S|iS8' 

SET: 

Test ' 1 2 3 4 5 
Laboratory No '767^1^- i^StSfSt^ " ^3567588. - - j p l l - - - ^ ¥ 6 7 S 9 a " i _^ . 

Sample ID RBSiS^(3aB;|i#jSe)a2ff--ra^HSED23i-R8l^pii)9>.tFSBS'4^^^ 

7 8 9 10 11 12 
.• T^ isaZ i^ i m f ^ ' .•767594:*:. . .4^?S, .' ••^67£>9|Sri..:i^«76^^^ 
'5RBS-jSEI^4::,i8S'S.S)25'RBS.S#fl- . « i § # ; RiBiS'«a?87jR5S-i|P89-

Sample Prep 
Pan, g 
Pan/sample, g 
Pan/dry sample, g 

D2217 D2217 

-182.25!^^ 'W>&i7 

02217 D2217 D2217 02217 

Hygroscopic Moisture correction factor (HMCF) for dry prep / Percent Solids for dry and wet prep 
Pan.g -4,0%- -*fc'ti22.>-:-: -'§.27 i d : ^ r ^ ' ^ •"'- 4:ja • . • " • - ; * § # -
Pan/sample, g 125s57"9i?il|Sl8:38 :'• 12277 • - ^ M t ^ ^ •̂ -. • i l | J * i i i . ; . g i |pK f3? ' ' 
Pan/dry sample, g 99B1 . V . f ^ | i . ^ - ^ 8 2 ^fe;-.SSI.,^ :"• 'M iTr • 2 : : i : ' - ^ ^ ^ ' 
HMCF 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

D2217 

^oiafrf 

9 i ^ \ -
72;28#3i 
1Q0.0% 

02217 

,"#4S?. 

100.0% 

02217 

•104:76 . :# 

4.01 
129S03 
105.51 
100.0% 

02217 

2 m m - • 

4,01 
1-29-i7*, 
T4a28 
100.0% 

D2217 

191vZ65 

4 4 3 . ' 
<130^!0' 
10491 
100.0% 

D2217 

•i?*H2Qffig7*: 

1000% 

Description of >#10 particles 
Non-soil material stieltit. 
Shape GUO^igvil 
Hardness <nard 

:« |^ l l sheDf V 9h«{|)' ^Bheir 
({CHiRded ^ut^guiar « ^ i ^ d ̂  • <fOuh«IM iwl 

h#d shanj ' *' haitl 

Sample % Solids 

Dry sample wt, g 

78.9% 

143.75 

Sieve + Sample Weights 
Size 

3 inch 
2 inch 

I S inch 
1 inch 

3/4 inch 
3/8 inch 

#4 
#10 

Mass g 

hard 

76.1% 

156.16 

Mass g 

fiani 

75.6% 

131.97 

i Shell \ shell shpn •• ^ h e l l - ' * shell shj i l ^ 
^stibangvila^ ^ pia ^ubraundM ^ubroumiM i ^ n i e i f itftnomiOpii 

} iard n/a hard "hard '' hard hard 

85.5% 

18541 

88.6% 

209.80 

67.4% 

133.64 

77.9% 

153.72 

75.6% 

157.07 

81.2% 

158.12 

90.9% 

181.11 

79.9% 

152.71 

75.1% 

150.95 

Mass g Mass g 

i i«B7.-#yy 47172 

Mass g Mass 0 Mass g Mass g Mass g Mass g 

. . ^ ^^-S^ .„{, s * *:• 4^5.- ,= J ^ ^ .^* .s * .11, ^ ?i+ ^ 

488l8^ \^4<fe l# 4 7 ^ 1 . / ^ M ^ . %^82 , . ̂ 46&aa 
#20 
#40 
#60 
#80 
#100 
#200 

Default SG 

# ^ 6 t t / o 

'? ' . 

."^aff-fiy jo 
i V ~:D 
^245 ^ 'D 

#20 
#40 
#60 
#60 
#100 
#200 ' X^ 

• ^ ^ 8 1 

2.65 

Maximum Particle size 
9.5 mm 19 mm 

Speciflc gravity 2 '%:68||i"*:|5^<®S50 

9.5 r 19 mm 19 mm 9.5 mm 

| iWl lS !S i^*S: ' : f - |MS!iif--.,,g2igS* 

19 mm 19 mm 9.5 mm 

id?*. * 'pm:, :-PiM!ia-?'-5:!^%: 14 i2«« '..0' 

SU 
IQ 
CD 

to 
00 

0 
l-h 

U i 
to 

FSL024: 07.29.05:0 
TestAmerica Buriington 

A 
' ^ 

Sample Mass Parameters 
Sample Mass >#10,g 2.17 36.43 2.07 41.62 102.15 0.98 6.87 0.04 19,25 77,00 0,87 O03 
Sample mass <#tO, g 141,58 119,73 129,90 143,79 107.65 132,66 146.85 157.03 138.87 104.11 151.84 150.92 
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..LJSAirbiH 
Express ,' I'h a s m DDE^ bfl'^7 a. -f '&^'^r^v 

4 8 Express P a c k a g e S e r v i c e TO aiti! SATURDAY baiinn. m saction G. packages up to fso f i t 
' ' tee iKi totcn iK^ 

f v FedEx Priortly Overnight f l FedEx Standard Overnight f l FedEx Rrst Overnight 
H u L NntbutntismRTiifip* I—I Nixtbinnntflunigon.* ' — ' (fftaRmxtbut'nutfltfming 

drtnrvDiSleeilDCttioni.* 

Sender's - ^ ' C ^ 

Name ~ ~ ^ , • o - ^ " . J . ^ e : . . r - - Phone 

Conmahv • i . } . J <r - - , - J - - ' ' - : 

^6 
* - r v r V • " ' n FedEx 2Dav • FedEx Express Saver 

TNrdburiMnilw.* SiumJ busncu diy.* ' — ' TNrdburiMnili^-.* 

f t d b Etwtlpoi n a imt iw>aihl». Mit»mtiia chOTC Ow-potwd nm. 

4fa Express Freigbf Senr i ce Ta«ridSATiiR0AyoB»v*rT,MBS6ctiM6. PBckagesovertSBlb: 
**Totnnilo»6ffK 

Address y c --• \ > ^ -
DipUHoDf/Suki/necm 

n FedEx 1 Day Freighi* 

I — ' N W b u w i s o w y -

'CiHofCcoftrortan' 

• FedEx 2Day Freight H FedEx SDay Freight 

SicmilbuanflKMi-.*'^ I— ' Thir^biKinBtsui-'' 

Ci ty StatB K. j ^ . Z IP 

2 Your Internal Biding Reference 

3 To 
Recip ier i t ' s 

N a m s 

Qompany \ - . - . ^ 

Phone ^ • ' - . Q -

5 Packaging 

: n fedEx Q FedEx Pek» • FedEx Q feilEx 
EnvBlOOe* IncWwftdExSiMSflt Box yi iKo 

6 Spec ia l Hand l i ng 

•
SUUHMYOernav ' i—, HOUIWeeiidBy 

j,i»»oNDftoiFt<&fe««, L J St FedEx Location 

- J b — < — - Fra i t t t l ou l i aaPHi lM 

Does d i g shipment eontain ilBiigarous flOpiltT 

* Otdaritf vihit lliBtt GDC 

3'otiiBi 

Include ni f£ i ; Bdbnisc in Scelion 3. 

• HOLDSatiiRlay ' 
at FedEx Location 

Recipient's 

AddresS-

' - - V ^ 

• ^ . r ^ . • - . r .̂= 
W l Cftnnal d iUnr lo P.O. b o i u Oi PX. ZIP cedtL 

Address, 

i^Sir—a^-S^-j 
DipUnBOfAinelRapm 

Te r t qun l f p icktgt bt tnttl n • ipfldfic F tdb toEation. pfim H i l t >ddr«i h w i 

City ^ T ^ ' - _2::C State \ • ZIP / 

• • i , 

8541 0029 ?B97 

^ ^ ^ ^ f ^ f ̂ ^f^ 

tealibli OhnyiorFtdEiPfieitiy 
DvHTiiBhc ind F«&2D)y 
tontaettocaiionL 

le b o mnl to chBel»£ 

ra No n ^« 
Lal^ I—I tepfl 
* ^ ' S I * 
DnngWDW sosdi mdudng tfryieil cmnM b l ihippnd in f f d h padagin^ 

I—I SNppcf'iDBcUnliofl • DfVlce 
Dtveir&UHIHS -

[ j Cargo Aircraft Only 

7 Paymen t gi7/ ic 
- EfflarFBdExAAOL No, or Credit C«riNe,beliiK -

OiJtain Rccip, I I 
Un. '—J 

J 2 | ASTN?*! D Recipient • Third Patty D CreditCard Q C-ash/Checl. 

Total Packages Total Weigin 

/ 6' :-. 
ToDl Declared Valued 

S .00 

^.jQijr ^ U i t v l iSrrtaf l tDSlMunleti ywnlechitB ^'hifltef value. S o tadi tof daub . 

Tota l Charges 

S N E W R e s i d e n t i a l D e l i v e r y S i g n a t u r e O p t i o n s iiywiriquniiipi>ibn,chetkOirtnDrtndiiKT 

I ND Signature 
•

ivDdignttiuiB I—I Otrect Signature p- i Indirect Signatui 

ReQUired ( I AnmminfieipiMri I I Nnaani i t imbblei t 
PickiBsmwbeteh»wh- rt*«inirii»nwrd«B-«y. — TadjwdMdilrmviysni 
w( obuMnB I l i jMiuf t f w W f i t t IT • Mtohtaing iddren nu. 
tndib>'«rr HBntadrfxwv.fMW'io-

fln.DiitS/1&*ftnriSm)-Cit»(-Z0»MEi*nWTH)IMll.:;> SRV 

•:... IMS 

I s r ^ ' ™^/W HON . is SEP fl, 
B7955 1953 05^?''̂ '̂̂ ''̂ ^^ OVERNIGHT 
fljfrt 85410029 6 8 9 7 1 ^ ^ ° ^ 

' 0 5 4 0 3 
vr-us 

^"P* 242637 ,2SEP0e ,7^ 
10 
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TestAiTierica Buri i ington 
SAMPLE RECEIPT §. LOG fN CHECKLIST 

Date RacsivBci: . ' ^ / / 5 " / ' ^ Client: \ t J ^ S r N H 
£5 i ' ^ ^ i : ^ Time Recgivsd: G ^ H - S ' 

SDG: \2nCl^ Reisived Bv; 

Pro! act: "S^WCQ # Coolsrs Received: 

Samples Dslivsrsrf 8y:)j[f Shipping Seri/ce D Courier o i-land D Other (spi 
i £6 

cify) 

•ist Air bill Number(s.) or Attach s pholocop\' of the Air 3 

,OPpliiEi?3pREEN ;• j,••yE5:•Ji^H(a•; 

TT rhsre is no evidence to indicate tampering 

Custody seals are present and intact X 
Custody seal numbers are present 2: If yes, list custody seal numbers: 

nermal Preservation Type: • Wei Ice • Slue Ice ̂  None c Other (specify) 

'm. IRGun ID: 

M-
Correction Facior (CF) = / 

Cooler 1: 'C Cooler 5 C Cooler 11 

vu 
'C Cooler 16 

Cooler 2: "C Cooler 7 Cooler 12 •C Cooler 17 

Cooler 3: Cooler 8 Cooler 13 -c Cooler 18 

Cooler 4: Cooler 9 Cooler 14 •c Cooler 19 'C 

Cooler 5 'C Cooler 10 C Cooler 15 C Cooler 20 

Unless otheiM'ise documented, the recorded tsmpsreturs rssdings are adjusteid rsadings to account for the CF of the IR Oun 

'C 

EPA Criteria: 0-6'C, except for air and geo samples which should he al ambient Isnperature and tissue samples, which may be frozen. 

Some clients require thermal preser\iation criteria of 2-4 'C or other such criteria. The PM must notify SM when alternate criteria is specified. 

SAMPL^'C'QfiDmOH'u YES • : NO s: NA COMWIHNT.S 

^ f t - c Go. A Sample containers were received intacl « U - ' 
Legible sample labels are affixed to each container .XI 
GK;yMaQj;R-&!JST6P'y (QOCI Y.ES' - .HO. KA- •COMMENTS' 

COC is present and includes the iollowino information for each container: 

Sample ID / Sample Description ^ T 
^ Dale of Sample Collection 

Time of Sample Collection XT 
X" Identification of the Sampler 

Preservation Type ^ S ^ 
Requested Tests Melhod(s) 

Necessary Signatures 

•X-Inlemal Chain of Custody (ICOC) Required 

If yes to above, ICOC Record iniliatsd tor every Worksheet -X sAj^gLElKjjEsMiny/ijsABiLiTy YE.S- i,NQ,, •NA' -COMMENTS. 

InUc The sample container matches the COC x: La^-_ 'e>uy 
/^.ppropriate sample containers v/ere received for the tests requested 

Samples were received within holding time 

X Sufficient amount of sample is provided for requested analyses x VOA vials do not have headspace or a bubble >6mm (1/4" diameter) 

Tc Appropriate preservatives were used for the tests requested 

pH of Inorganic samples checked and is within method specification X If no, attach Inorganic Sample pH Adjustment Form 25^ 
MOjVlALYg'J<iC:R'SUMMARY" • .:-' : ' '•• '._ 

cj^^^/c RS5-SBbV7^ric) Ri^~SBJ^?% w<2. nr>-h l l M <?̂  -hU 
v^/'rx-> Ally 's)A. 

FSR002:12.19.07:3 
TestAmerica Burlinglon 

i T ^ 
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-, Tables 
Grain Size Distribution Results- Sediment Samples 

September 10-16, 2008 
Raritan Bay Slag 

W W M W F d p T i T p n Dl H R B 9 < § g t i | i n 

• H H H M H M V C M I p i t t i t O I M t a S 
M B S | C a ~ " < E " o W t 

Sand 
Coarse Sand 
Medium Sand 

Fine Sand 
Silt 
Clay 

Si?S'-':''-i:ifljaeiSE«T;3tir!li!!-

^ :v . - :^mmmi i imim< ••-••:: 
IGravel 
Sand 

Coarse Sand 
Medium Sand 

Fine Sand 
Silt 

,0 
96,8 
1,8 

17,8 
77,2 
1,3 
1,0 

rmmsMr 
28,7 
66,1 
20,0 
13,3 
32,8 
5,0 

iHtmmaimmBistnrrf 
FSMS p — r c a t o n J M 
loravei 
Sand 

Coarse Sand 
Medium Sand 

Fine Sand 
Silt 
Clay 

Gravel 
Sand 

Coarse Sand 
Medium Sand 

Fine Sand 
Silt 
Clay 

iJiii i l iMiiSJ 

r^..:.r r : 
25,8 
71,3 
7.8 
9.3 

54.3 
1.8 
1.0 

CMjllilftii;,:! 

21,2 
77,1 
4,2 
14,4 
58,5 
1,2 

12.8 
83.2 
1.8 
3.2 

78,1 
2,9 
1,1, 

: .Mia^ j ja i ! ! ! ) iK 

38,1 
60,2 
4,7 
8,0 

47,4 
0,8 

JKRBS SEQB-JiMRBS ^ E P Z 4 a « R B ? S g p z V 

r , 1 

94,0 
0,5 
2,1 

91,4 
3,3 
1,6 

rsmamm 
26,3 
71,7 
16,2 
27,7 
27,8 
1,8 • 
0,2 

£ . H 

95,4 
2,0 
4,0 
89,3 
0,8 
1,4 

: A M M 2 3 M L 

1,5 
96,4 
0,1 

. 2.0 
94.3 
1.3 
0.8 

94,0 
0,0 
1,3 

. 92,6 
4,7 
1,4 

,l;:®.jii1=l£'5,*f).':^ 

.... .L:,. ..•:.-_-'' i:.:' -

1,1 
91,6 
0.2 
1.8 

89:5 
6.0 
1.4 

:.iKte5iS^»lli3. 

5.5 
82.5 
4.8 
5.7 
72.0 
9.5 
2.6 

:..iMaMiyia:^ 

40.2 
57.8 
11.6 
5.6 

40.6 
, 1.2 

u . i 

97.9 
1.3 
8.9 

87.7 
0.9 
0.9 

[fig^^g^ 
ISJBIMB 

4.0 
94.9 
8.3 

42.5 
44.1 
0.9 
0.3 ' 

H B B S S B E n ^ l B t e l H a S ^ ^ 
.̂..̂  2^'. ... ,: 

• B ^ E U P D m HEIBS SE D09G, ¥RBS1SED1<0« KRBS SFD t^ 

'i:--î imi:m:(i\i'22a!i2mm;..'.', "v^:.. '.i--.:.ii'. 
49,7 / 19,9 
48,6 / 78,5 
8,9 , 22,6 
9,8 / 30,8 

29,9 ' 25,1 
0,8 , 1,7 
0,9/ 0,0 

: i : i M . m ! ! m - - t i^:iS.&d»)\f[/-:. 

5,6 
93,2 
1,4 
6,2 
85,5 
0,6 
0,6 

•Md;!3¥a.»At,i : 

;,.-;-:irtyK:gilfi;(i i!aai:**iV|s1Ei>c-;; 4'H.;:J^,;,,. •,. ,„:•••••:;,>; 
27,8 
67,1 
11,8 
10,2 
45,1 
3,8 

20,7 
72,0 
8,8 
4,2 

58,9 
6,3 

0.4 
92.8 
0.4 
2.6 

89.9 
4.6 

•II.H m w i i i i a i i i 111 j w i H III luma 
s a W i % r j K P i F r « B » W ^ 

9 0 5 j «? 1 
79.3 
3.4 
16.1 
59.7 
1.0 
0.7 

87,7 
8,3 
15,8 
63,5 
1,5 
1,3 

BpRBESIISBliBniB 

90,1 
6,2 
12,2 
71,7 
2,1 
1,9 

MHB^StelitBilHl 

6.4 
87.5 
8.2 
7.1 

72.2 
4,9 

22 3 

19,3 
72,0 
4,1 
5,9 

62,0 
3,3 

4,1 
91,2 
0,9 
4,8 
85,4 

3,5 1 
1 5 2 1 

• l !Q3%EDa jB I |BBSSEQ28 |bRElS-< iED 3B'BBBS SED O A ' S B B ^a=lJi)5iy::fi i.^li&eill lSiaa 

i , f u,u iz,a 1 i j , 4 1 0,u 1 u.i 1 
^ .96.9, . 98,5 

3,8 0,3 
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Table 5 
Grain Size Distribution Results- Sediment Samples 

September 10-16, 2008 
Raritan Bay Slag 
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WESTON SOLUTIONS, INC. 
SITE ASSESSMENT TEAM 2 

PROJECTNOTE 

i 

TO: Raritan Bay Slag File 
FROM: Dennis J. Foerter, CHMM 
DATE: 6 January 2009 

SUBJECT: Qualified Data - Raritan Bay Slag 

With regard to qualified lead data (i.e., J value) for the sediment samples collected from Raritan 
Bay in September 2008, reasons for qualified data and associated biases (based on reasons for 
concentrations being qualified as estimated) were discussed with Yunru Yang, a data validation 
specialist with Weston Solutions, Inc. 

The following reasons and associated biases were discussed: 

1. Reason for J value: Matrix Spike - Matrix spike, recovery was outside control limits of 75-
125% (between 10-74) when sample concentration was less than 4 x spike concentrations. Bias: 
If recovery was lower than the lower end of the control limit, than the sample concentration is 

biased Low. Iftherecovery is over the high end of the control limit, than the sample . 
concentration is biased High. All results used in scoring an observed release to surface water 
were had recoveries above the high end of the control limit. 

2. Reason for J value: ICP Serial Dilution - ICP serial dilution analysis yielded percent 
differences greater than 10 but less than 100 and greater than 100 or equal to 100% when the 
initial concentration was equal to or greater than 50 x MDL. Bias: Unknown 

3. Reason for J value: Percent Solids of Sediments - Percent solids in samples is less than 50%. 
Bias: Low for the Soil matrix 

4. Reason for J value: Lab Duplicate - the RPD between sample and duplicate results was 
greater than or equal to 35% but less than 120% when both sample and duplicate results were 
greater than 5 x CRQL. Bias: Unknown 

The attached table outlines the qualified samples (background and release) used in establishing 
an observed release of lead to surface water associated with the Laurence Harbor Seawall and the 
westemjetty of the Cheesequake Creek Inlet. , 

i 
Signature/Date 

1 

I A > . ^ j l ^ ^ 'Uli>^ 



Qualified Sediment Data - Raritan Bay Slag 

Sample No. Type of 
Sample 

Reason # for 
J Value 

(fi'om p. 1)* 

Estimated 
concentration** 

Bias Adjusted 
concentration (if 
necessary)*** 

SEDOl Background 9.2 J High 9.2 
SED02 Backgrovind 7.3 J High 7.3 
SED 13 Background 11.5 High 11.5 
SED04 Release 60.9 J High 42.3 
SED05 Release 135 J High 93.75 
SED06 Release 252 J High 175 
SED 16 Release 107 J High 74.3 
SED22 Release 2,4 53.6 J Unknown 37.2 
SED23 Release 2,4 90.7 J Unknown 63 
SED24 Release ,2,4 79.4 J Unknown 55.1 
SED25 Release 2,4 458 J Unknovm 318 
SED26 Release 2,4 525 J Unknown 364.6 
SED87 Release 2,4 1,100 J Unknown 763.9 
SED88 

Sample No. 

Release 

Type of 
Sample 

2,4 

Reason # for 
J Value 

(from p. 1) 

1,440 J 

Estimated 
concentration 

Unknown 

Bias 

1,000 

Adjusted 
concentration (if 

necessary) 
SED56 Release 1,770 J Low 1,770 
SED59 Release 251 J Low 174.3 

Notes: 

* - Reasons for qualification located in Inorganic Data Review Narratives located in 
References 22 through 25 of this Documentation Record 

** - Concentrations obtained from Form I's located in References 22 through 25 of this 
Documentation Record 

*** - Adjusted concentrations in accordance with Quick Reference Fact Sheet titled "Using 
Qualified Data to Document an Observed Release and Observed Contamination", EPA 540-F-
94-028, OSWER 9285.7-14FS, PB94-963311, November 1996. 
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oEPA 

United States 
Environmental Protection 
Agency 

Solid Waste and 
Emergency Response 

EPA540-F-94-028 
OSWER 9285.7-'l4FS 
PB94-963311 
November 1996 

Using Qualified Data to Document an 
Observed Release and Observed 
Contamination 

Office of Emergency and Remedial Response (5204G) Quick Reference Fact Sheet 

This fact sheet discusses the use of the U,S, Environmental Protection Agency's (EPA) Contract Laboratory Program 
(CLP) data and other sources of data qualified with a 'T', "U", or "UJ" qualified or flag. This guidance provides a 
management decision tool for the optional use of qualified data to document all observed release and observed 
contamination by chemical analysis under EPA's Hazard Ranking System (HRS). The analyte and sample matrix (i.e., 
soil or water) specific adjustment factors given in this fact sheet allow biased CLP and non-CLP data to be adjusted to 
meet the HRS criteria documenting an observed release and observed contamination with data that are of known and 
documented quality. This fact sheet does not address using qualified data for identifying hazardous substances in a 
source. 

i INTRODUCTION 

The EPA established the HRS to rank hazardous waste 
sites for National Priorities List (NPL) purposes under 
the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA) as 
amended by the Superfund Amendments and 
Reauthorization Act of 1986 (SARA). This fact sheet 
was developed in response to a need to determine the 
usability of qualified data for site assessment and HRS 
scoring purposes. This fact sheet illustrates that 
qualified data are often of sufficiently known and 
documented quality, and may be used in establishingan 
observed release and observed contamination. This fact 
sheet explains rationale for why some qualified data may 
be used for HRS purposes; presents the background 
information needed to use qualified data, with and 
without adjustment factors; provides examples of 
qualified data use, and discusses issues raised during the 
development of the adjustment factor approach. 

Under the HRS, chemical analytical data we are often 
used to demonstrate an observed release and observed 
contamination when the release sample concentration is 
three times the background concentration and 
background levels are greater than or equal to the 

appropriate detection limit; or if the release sample 
concentration is greater than or equal to the appropriate 
quantitation limit when background levels are below the 
appropriate detection limit. The release must also be at 
least partially attributable to the site under investigation 
(HazardRanking System, Final Rule, 40 CFR Part 300, 
App. A). The data used to establish the release must be 
of known and documented qualify. (HazardRanking 
System Guidance Manual, Interim Final, November 
1992, OSWER Directive 9345.1-07). Data that cannot 
be validated may not be of known and documented 
qualify. For more information on observed release and 
observed contamination, refer to the fact sheets: 
Establishing an Observed Release, September 1995, 
PB94-963314; Establishing Areas of Observed 
Contamination. September 1995, PB94-963312; and 
Establishing Background Levels, September 1995, 
PB94-963313. The factor of three represents the 
minimum difference in sample results that demonstrate 
an increase in contaminant concentration above 
background levels, with reasonable confidence. 

Although much of the analytical data used for identifying 
an observed release is generated under EPA's CLP, this 
fact sheet applies to all data regardless of the source of 
the data (non-CLP data). EPA procedures require that 



CLP analytical data be reviewed, or validated by EPA or 
third parfy reviewers, to ensure the data are of known 
and documented qualify and that the determination be 
discussed in a data validation report that accompanies 
the analytical results. Based on this data validation, CLP 
data are classified into three categories: (1) data for 
which all qualify control (QC) requirements have passed 
contract required acceptance criteria, (2) data for which 
at least one QC requirement has not met acceptance 
criteria; and (3) data for which most or all QC 
requirements have not met acceptance criteria. Data in 
the first category fypically are not qualified. Data in the 
second category are often qualified with a "J" qualifier 
and, as discussed in this fact sheet, are usually usable 
for HRS purposes, Data in the third category are usually 
qualified by an "R" qualifier and are not usable for HRS 
purposes. 

Whether data are placed into the second or third 
category is determined by the amount of bias associated 
with, the analytical results. Data vaUdation evaluates 
biases resulting from laboratory analytical deficiencies or 
sample matrices to determine whether the data are 
usable. Bias iiidicates that the reported concentration is 
either higher or lower than the am concentration, and the 
data validation report identifies the direction of the bias 
or if the bias is unknown. 

The EPA CLP also sets minimum quantitation limits for 
all analytes; the Contract Required Quantitation Limit 
(CRQL) for organic analytes and the Contract Required 
Detection Limit (CRDL) for inorganic analytes. For HRS 
purposes and for this fact sheet, the term CRQL refers 
to both the contract required quantitation limit and am 
contract required detection limit. (40 CFR Part 300, 
App. A). The CRQLs are substance specific levels that 
a CLP laboratory must be able to routinely and reliably 
detection specific sample matrices (i.e.; soil, water, 
sediment). The CRQLs are usually set above most 
instrument detection limits (IDLs) and method detection 
limits (MDLs). 

CONSIDERATIONS FOR NON-CLP DATA 

Because various laboratories and analytical methods may 
be used to develop non-CLP data, the following list 
provides the general information, sufficient for 
determining whether non-CLP data are usable for HRS 
Purposes. 

(1) Identification of the method used for analysis. 
Methods include RCRA methods, SW-846, EPA 

methods, etc. 
(2) Qualify control (QC) data. Check each method 

of analysis to determine if specific QC 
requirements are defined. If not, seek out 
another method. 

(3) Instrument-generated data sheets for sample 
results. These data sheets would be the 
equivalent of Form I's in CLP data. 

(4) IVnDLs and sample quantitation limits (SQLs). 
The analytical method should provide the MDL. 
The SQL is an adjusted MDL using sample 
specific measurements such as percent 
moisture and weight. 

(5) Data validation report. 

USE OF BIASED QUALIFIED DATA 

In the past, all qualified data have been inappropriately 
perceived by some people as data of low confidence or 
poor qualify and have not been used for HRS evaluation. 
With careful assessment of the nature of the analytical 
biases or QC deficiencies in the data on a case-by-case 
basis, qualified data can represent an additional resource 
of data for establishing an observed release. Further, the 
D.C. District Court of Appeals in 1996 upheld EPA's 
case-by-case approach to assess data qualify. In 
reviewing the use of qualified data to identify an 
observed release, the Court stated that if there are 
deficiencies in the data, "...the appropriate response is to 
review the deficiencies an a 'case-by-case basis' to 
determine their impact on 'usabilify of the data.'" The 
Court also stated with regards to data qualify that, 
"...EPA does not face a standard of absolute perfection 
.... Rather, it is statutorily required to 'assure, to the 
maximum extent/ea^ii/e,' that it 'accurately assesses 
the relative degree of risk' posed by sites" [Board of 
Regents of the University of Washington, et al , v. EPA, 
No.95-1324, slip op. at 8-10 (D.C. Cir. June 25, 
1996).] 

As discussed in this fact sheet, the application of 
adjustment factors to "J" qualified data can serve as a 
management decision tool to "adjust," or take into 
account, the analytical uncertainfy in the data indicated 
by the qualifier, thereby making qualified data usable for 
HRS evaluation. The use of adjustment factors to 
account for the larger uncertainfy in "J" qualified data is 
a conservative approach enabling a quantitative 
comparison of the data for use in documenting an 
obseiAfed release. It should be noted that the use of 
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adjustment factors only addresses analytical variabilify 
and does not take into account variabilities which may 
be introduced during field sampling. Some guidelines 
for using the adjustment factor approach are discussed 
in Exhibit 1. 

CLP QA/QC PROCEDURES 

CLP qualifiers are apphed to analytical data based on the 
results of various Qualify Assurance/Qualify Control 
(QA/QC) procedures used at the laboratory. EPA 
analytical methods use a number of QA/QC mechanisms 
during sample analysis in order to assess qualitative and 
quantitative accuracy (Contract Laboratory Program 
Statement of Work for Inorganic Analyses, Document 
No. ILM02.0; Contract Laboratory Program Statement 
of Work for Organic Analyses, Document No. OLM1.8; 
Quality Assurance/Quality Control Samples, ' 
Enviromnental Response Team Quality Assurance 
Technical Information Bulletin; Test Methods for 
Evaluating Solid Waste (SW-846): Physical and 
Chemical Methods, Document No. SW-846). To assess 
data quality, the laboratory uses matrix spikes, matrix 
spike duplicates, laboratory control samples, surrogates, 
blanks, laboratory duplicates, and quarterly blind 
performance evaluation (PE) samples. The Agency 
assumes that if biases are foimd in the QA/QC samples, 
the field sample concentrations may also be biased. 

Surrogates are chemically similar to the analytes of 
interest. They are added or "spiked" at a known 
concentration into the field samples before analysis. 
Also, selected target analytes are "spiked" into samples 
at a specified frequency to assess potential interferences 
from the sample matrix. These samples are called matrix 
spikes. Comparison of the knovm concentration of the 
surrogates and matnx spikes with their actual analytical 
results reflects the analytical accuracy. Because the 
surrogates are expected to behave similarly to the target 
analytes, they may indicate bias caused by interferences 
from the sample matrices. These type of interferences 
from the sample matrix are known as matrix effects 
(CPL National Functional Guidelines for Inorganic 
Data Review, Publication, 9240.1-05-01; CLP National 
Functional Guidelines for Orgainic Data Review, 
Publication 9240.1-05; Test Methods for Evaluating 
Solid Waste (SW-846): Physical and Chemical Methods, 
Document No. SW-846). 

Laboratory control samples are zero blind samples 
which contain known concentrations of specific 

analytes and are analyzed in the same batch as field 
samples. Their results are used to measure laboratory 
accuracy. Blanks are analyzed to detect any extraneous 
contamination introduced either in the field or in the 
laboratory. 

Laboratory duplicates are created when one sample 
undergoes two separate analyses. The duplicate results 
are compared to detennine laboratory precision. 
Quarterly blind PE samples are single blind samples that 
evaluate the laboratory's capability of performing the 
specified analytical protocol. 

CLP and other EPA analytical methods include 
specifications for acceptable analyte identification, target 
analytes, and minimum and maximum percent recovery 
of the QA/QC compounds. Data are validated according 
to guidelines which set performance criteria for 
instrument calibration, analyte identification, and 
identification and recovery of QA/QC compounds (CLP 
Statenient of Work and SW-846). The National 
Functional Guidelines for Data /?eview, EPA validation, 
was designed for the assessment of data generated under 
the CLP organic and inorganic analytical protocols (CLP 
Statement of Work; National Functional Guidelines for 
Data Revie-w). The guidelines do not preclude the 
validation of field and other non CLP data. Thus, many 
EPA Regions have also adapted the National Functional 
Guidelines for Data Review to validate non-CLP data. 
Data which do not meet the guidelines' performance 
criteria are qualified to indicate bias or QA/QC 
deficiencies. The data validation report usually explains 
why the data were qualified and indicates the bias 
direction when it can be determined. Validated data that 
are not qualified are considered unbiased and can be 
used at their reported nimierical value for HRS 
evaluation. 

QUALIFIER DEFINITIONS 

Most EPA validation guidelines use the data qualifiers 
presented in Exhibit 2 (CLP National Functional 
Guidelines for Data Review). Other qualifiers besides 
these may be used; the vaUdation report should always 
be checked for the exact list of qualifiers and their 
meanings. 

It should be emphasized that not meeting one or some of 
the contract required QA/QC acceptance criteria is often 
an indication that the sample was difficult to analyze, not 
that there is low confidence in the analysis (i.e., the 

i 



EXHIBIT 1 
GUIDELINES FOR THE USE OF ADJUSTMENT FACTORS 

The use of adjustment factors identified in this fact sheet is a management tool for the optional use of "J" 
qualified data generated under CLP or other sources of data to document an observed release. 

Adjustment qualified data should be used with non-qualified data whenever possible. 

EPA maintains a "worst sites first" policy for placing sites on the NPL (Additional Guidance on "Worst 
Sites" and "NPL Caliber Sites'' to assist in SACMImplementation. OSWER Directive 9320.2-07). 

EPA Regions should use adjustment factors with discretion on a case-by-case basis and should always 
carefully consider the use of qualified data in borderline cases. 

Resampling and/or reanalysis may be warranted if qualified data do not appear adequate to document an 
observed release. 

EPA Regions may substitute higher adjustment factors based on documented, justifiable reasons but mky 
never use a lower adjustment factor value. 

The adjustment factors should only be applied to analytes listed in the tables. These adjustment factors 
should not be interpolated or extrapolated to develop factors for analytes not listed in the tables. 

The adjustment factors apply only to "J" qualified data above the CRQL. 

Detection below the CRQL is treated as non-quantifiable for HRS puiposes. 

"UJ" data may be used under strict circimistances as explained in this fact sheet. 

The adjustment factors only apply to biased "J" qualified data, not to other "J" qualified data. 

The adjustment factors do not apply to "N", "NJ", or "R" qualified data. These data can not be used to document an observed 
release for HRSpurposes. -

analysis is "under control" and can be adequate for HRS 
decision making). Often "J", "U", and "U J" qualified data fall 
into this category. 

There are instances when qualified data cannot be used 
since the uncertainty of the results is unknown. For 
example, violations of laboratory instrument calibration and 
tuning requirements, and gross violations of holding times 
reflect the possibility that the results are of unknown quality 
(i.e., the analysis is "out of control"). Most often these data 
would be qualified with an "R" or an "N" (not usable for 
HRS purposes). 

USING "U" QUALIFIED DATA 

The "U" qualifier simply means that the reported 
concentration of the analyte was at or below the CRQL— there 
can be confidence that the true concentration is at or below 
the quantitation limit. Therefore, "U" qualified data can be 

used for establishing background levels. If the release 
sample concentration is above this level, as specified in the 
HRS, an observed release can be established. The 
quantitation limit for that analyte could be used as a 
maximum background concentration if a more conservative 
background level seems appropriate. 

USING "J" QUALIFIED DATA 

As discussed previously, some "J" qualified data can be 
used in establishing an observed release if the uncertainty 
in the reported values is documented. Qualified data should 
always be carefully examined by the Regions to determine 
the reasons for qualification before use in HRS evaluation. 
Resampling and/or reanalysis may be warranted if qualified 
data only marginally document an observed release. 
Whenever possible, qualified data should be used in 
conjunction with non-qualified data. 
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As described in Exhibit 2, "J" qualified data indicates that 
bias has been detected in the sample analysis and 
although the analyte is definitively present, the, reported 
concentration is an estimate. Depending on the reasons 
and the direction of bias, with the use of adjustment 
factors, "J" qualified data can represent data of known 
and documented quality sufficient for use in establishing 
an observed release and observed contamination under 
the HRS. 

USING "UJ" QUALIFIED DATA 

A combination of the "U" and "J" qualifiers indicates that 
the reported value rnay not accurately represent the 
concentration necessary to positively detect the analyte 
in the sample. Under limited conditions, "UJ" qualified 
data can be used to represent background concentrations 
for establishing an observed release'. These conditions 
are: instances when there is confidence that the 
background concentration is not detectable above the 
CRQL, the background concentration is biased high, and 
the sample measurement establishing the observed 
release equals or exceeds the CRQL. 

DIRECTION OF BIAS IN "J" QUALIFIED DATA 

It is important to understand the direction of bias 
associated with "J" qualified data before using the data 
to document an observed release. Qualified data may 
have high, low, or unknown bias. A low bias means 
that the reported concentration is likely an underestimate 
of the true concentration. For example, data may be 
biased low when sample holding times for volatile 
organic compoimds (VOCs) are moderately exceeded or 
when recovery of QA/QC compounds is significantly 
less than the amount introduced into the sample. Low 
surrogate recovery would also indicate a low bias. A 
high bias means the reported concentration, is likely an 
overestimate of the true concentration. For example, 
data may be biased high when recovery of QA/QC 
compounds is significantly higher than the amount in the 
sample. A bias is unknown when it is impossible to 
ascertain whether the concentration is an overestimate or 
an underestimate. For example, an unknovni bias could 
result when surrogate recoveries exceed method 
recovery criteria and matrix spike/matrix spike duplicate 
compoimds below method recovery criteria fail the 
relative percent difference (RPD) criteria in the same 
sample. 

Despite the bias, certain qualified data may be used 

without' application of adjustment factors for 
determinmg an observed 'release, under certain 
circumstances. The following examples are of using "J" 
qualified data without adjustment factors: 

! Low bias release samples are likely to be 
underestimates of true concentrations. If the 
reported concentration ofa low bias release sample 
is three times above unbiased background levels, 
•these release samples would still meet the HRS 
criteria. The true concentrations would still be three 
times above the background level. 

! High bias background samples are likely to be 
overestimates of true concentrations. If the reported 
concentration of unbiased release samples are three 
times above the reported backgrotmd concentration, 
they would still meet the HRS observed release 
criteria because they would still be three times above 
the true background concentration. 

The above examples show that both low bias "J" qualified 
release samples at their reported concentrations and high 
bias "J" qualified background samples may be used at 
their reported concentrations in these situations. 

High bias release samples may not be used at their 
reported concentrations because they are an overestimate 
of true concentrations in this situation; resampling and/or 
re-analysis of the release samples should be considered. 

.The true difference in the backgrotmd and release 
concentration may be less than the HRS criteria for 
establishing an observed . release. The reported 
concentration for low bias background concentrations 
may not be compared to release samples because it is 
most likely an imderestimate of background level; the 
release sample concentration may not significantly exceed 
the true background concentration. However, in lieu of 
re-sampling and/or re-analysis, high bias release data and 
low bias background data may be used with adjustment 
factors which compensate for the probable uncertainty in 
the analyses. 

ADJUSTMENT FACTORS FOR BIASED "J" 
QUALIFIED DATA 

Applying adjustment factors to "J" qualified data will 
enable EPA to be more confident that the increase in 
contaminant concentrations between the background and 



II - - -
EXHIBIT 2 

EPA CLP DATA QUALIFIERS AND THEIR USABILITY FOR DOCUMENTING AN OBSERVED RELEASE 

Usable* 

"U" The substance or analyte was analyzed for, but 
no quantifiable concentration was found at or 
above the CRQL (CLP National Functional 
Guidelines for Data Review). 

"J" The analyte was positively identified-flie 
associated numerical value is the approximate 
concentration of the analyte in the sample. The 
"P' qualifier indicates that one or more QA/QC 
requirements have not met contact required 
acceptance criteria but the instrumentation was 
functioning properly during the analysis. For 
example, a "J" qualifier may indicate that the 
sample was difficult to analyze or that the value 
may lay near the low end of the linear range of the 
instrument. "J" data are considered biased, but 
provide definitive analyte identification (CLP 
National Functional Guidelines for Data 
Review). 

"UJ" The analyte was not quantifiable at or above the 
CRQL. In addition to not being, quantifiable, one 
or more QA/QC requirements have not met 
contract acceptance criteria (CLP Functional 
Guidelines for Data Review). 

, 
Not Usable 

"N" The analysis indicates the presence of an analyte 
for which there is presumptive evidence to make 
a "tentative identification" (CLP National 
Functional Guidelines for Data Review). 

"R" The sample results are rejected due to serious 
deficiencies in the ability to analyze the sample 
and meet QC criteria. The presence or absence 
of the analyte can not be verified and the result 
has been rejected. A sample result may be 
qualified with an "R" qualifier when the 
instrument did not remain "in control" or the 
stability or sensitivity of the instrument were not 
maintained during the analysis (CLP National 
Functional Guidelines for Data Review). 

"NJ" The analysis indicates the presence of the analyte 
that has een "tentatively identified" and the 
associated numerical value represents it's 
approximate concentration (CLP National 
Functional Guidelines for Data Review). 

* Usable under certain circumstances as explained in this fact sheet. 

release samples is due to a release. The adjustment 
factors gre applied as "safety factors" to compensate for 
analytical uncertainty, allowing biased data to be used 
for determining an observed release. Dividing the high 
bias result by an adjustment factor deflates it from the 
high end of the acceptable range towards a low bias 
value. Multiplying a low bias concentration by an 
adjustment factor inflates it to the high end of the 
acceptable range. 

Tables 1 through 4 (pages 11 - 18) present analyte and 
matrix-specific adjustment factors to address the 
analytical uncertainty when determining an observed 
release using high bias release samples and low bias 
background data. The factors am derived from percent 
recoveries of matrix spikes, surrogates, and laboratory 
control samples in the CLP Analytical. Results Database 

(CARD) from January 1991 to March 1996. A total of 
32,447 samples were reviewed for volatile organic 
analytes; 32,913 samples for semivolatile organic 
analytes; 59,508 samples for pesticides/PCB analytes; 
and 5,954 samples for inorganic analytes. 

The range of CARD data for each analyte includes 97 
percent of all percent recoveries in the database, 
discarding outliers. The adjustment factors are ratios of 
percent recovery values at the 98.5 and 1.5 percentiles. 
The ratios generally show a consistent pattern. 

. Adjustment factors have been determined for all analytes 
in tiie CLP Target Compound List (organic analytes) and 
Target Analyte List (inorganic analytes). A tiered 
approach was used to derive the organic adjustment 
factors. Percent recoveries for surrogates were 
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examined first, followed by matrix spike recoveries. 
When both matrix spike and surrogate data were available 
for the same analyte, the larger adjustment factor 
(represaiting more extreme high and low percent 
recoveries) was used. Laboratory control samples were 
used to calculate the inorganic adjustment factors. 
Quarterly blind sample data were not used to determine 
adjustment factors because of the small data set available. 
A default adjustment factor of 10 was used for analytes 
when percent recovery data were unavailable. 

Adjustment factors do not correct the biased sample 
concentration to its true value, as such "correction" is not 
possible. CARD data do not differentiate and quantify 
individual sources of variation. Instead, the ratio of 
percentile used to develop adjustment factors represent 
a "worst-case" scenario. Adjustment factors either inflate 
background values to the high end of the range or deflate 
release data to the low end. Therefore, adjustment 
factors compensate or adjust for the apparent analytical 
variability when comparing a high bias value to a low bias 
value (see Exhibit 3). 

USING THE ADJUSTMENT FACTORS 

This section of the fact sheet demonstrates how 
adjustment factors can be used with "J" qualified data for 
HRS scoring purposes, including documentation and 
detection limit issues. 

Documentation Requirements for Using Qualified Data 
In using "J" qualified data to detennine an observed 
release, include a discussion o f ' T ' qualifiers from the 
data validation report and cite it as a reference in the site 
assessment report or HRS documentation record. If 
adjustment factors are applied to "P' qualified data, 
reference and cite this fact sheet. These steps will ensure 
that the direction of bias is documented and will 
demonstrate how biases have been adjusted. 

Detection Limit Restrictions 
Adjustment factors may only be apphed to "J" qualified 
data with concentrations above the CLP CRQL for 
organics or CRDL for inorganics. "J" qualified data with 
concentrations below the CRQL can not be used to 
document an observed release except as specified in the 
previous section entitled "Using "UJ" Qualified Data." 

Application of Factors 
Exhibit 3 shows how to apply the factors to "J" qualified 
data. Multiply low bias background sample results by the 

analyte-specific adjustment factor or the default factor 10 
when analyte-specific adjustment factor is not available. 
The resulting new background value effective becomes 
a high bias value that may be used to determine an 
observed release. Divide high bias release sample data by 
the analyte-specific adjustment factor or the defauh factor 
of 10 when an analyte-specific adjustment factor is not 
available. The resulting new release sample value 
effectively becomes a low bias value that may be used to 
detennine an observed release. 

Note: High bias background data, low bias release data, 
and imbiased data may be used at their reported 
concentrations. 

Note: Adjusted release and background values must still 
meet HRS criteria (e.g., release concentration must be at, 
least three times above background level) to determine an 
observed release. 

Examples Using Trichloroethene in Soil and Water 
1. Release water sample is unbiased, background water 

sample is unbiased but all data are qualified with a 
"J" due to an contractual laboratory error no: 
analytical error. 

Background sample value: 12* g/L (J) no bias 
Release sample value: 40 • g/L (J) no bias 

The CRQL for fa-ichloroethene is 10 • g/Kg for soil and 10 
• g/L for water. 

In this example, the qualification of the data is not related 
to bias in the reported concentrations. Thus, using 
adjustment factors is not needed and an observed release 
is established if all other criteria are met. 

2. Release soil sample data is biased low, background 
soil sample data is biased high., 

Background sample value: 12 • g/Kg (J) high bias 
Release sample value: 40 • g/Kg (J) low bias 

In this example, the direction of bias indicates that the. 
true release value may be higher and the true backgrotmd 
value may be lower than reported values. The release 
sample concentration still exceeds background by more 
than three times, so an observed release is established, 
provided all other HRS criteria are met. Using adjustment 
factors is not needed. 



EXHIBITS 
USE OF ADJUSTMENT FACTORS FOR "J" QUALIFIED DATA 

Type of Sample 

Background 
Sample 

Release 
Sample 

Type of Bias 

No Bias 

Low Bias 

High Bias 

Unknown Bias 

No Bias 

Low Bias 

High Bias 

tJnknown Bias 

Action Required 

None: Use concentration without factor 

Multiply concentration by factor 

None: Use concentration without factor 

Muhiply concentration by factor 

None: Use concentration without factor 

None: Use concentratiori without factor 

Divide concentration by factor 

Divide concentration by factor 

3. Release soil sample data is unbiased, background 
soil sample is biased low. 

Background sample value: 12 "g/Kg (J) low bias 
Release sample value: 30 • g/Kg no bias 

In this example, the true background value is assumed 
to be less than the reported value; however, an observed 
release may still be possible. To use the data to establish 
an observed release, multiply the backgrotmd sample 
data value by the adjustment factor given for 
trichloroethene in soil (2.11). No adjustment factor is 
needed for the release sample. 

New backgrotmd sample value: 
(12 • g/Kg) X (2.11) = 25.32 • g/Kg (J) high bias 

The release sample concentration does not meet or 
exceed the new backgrotmd level by three time, so an 
observed release is not established. 

4. Release water sample data is biased high, 
background water sample data is unbiased. 

Backgrotmd sample value: 15 • g/L no bias 
Release sample value: 70 • g/L (J) high bias 

In this example, the true release value may be lower than 
the reported value; however, an observed release may 
still be possible. To use the data to establish an observed 
release divide the release sample by the adjustment factor 

for trichloroethene in water (1.66). No adjustment factor 
is needed for the background sample. 

New release sample value: 
(70 • g/L) - (1.66) • 42.17 • g/L (J) low bias 

The new release sample concentration does not meet or 
exceed the background level by three times, so an 
observed release is not established. 

5. Release soil sample data has unknown bias; 
background soil sample data has unknown bias. 

The following example is the most conservative 
approach to using adjustment factors with qualified data. 

Background sample value: 20 • g/Kg (J) unknown bias 
Release sample value: 325 • g/Kg (J) unknown bias 

In this example, it is not possible to determine from the 
reported values if an observed release is possible. To 
use the data to establish an observed release, divide the 
release sample value and multiply the background sample 
value by the adjustment factor given for trichloroethene 
in soil (2.11). 

New release sample value: 
(325 • g/Kg) - (2.11) = 154.03 • g/Kg (J) low bias 

New background sample value: 
(20 • g/Kg) X (2. 11) = 42.2 • g/Kg (J) high bias 
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The new release sample is at least three times the new 
background concentration, so an observed release is 
established, provided all other HRS criteria are met. 

ISSUES WITH USING ADJUSTMENT FACTOR 
APPROACH 

Some issues were raised regarding the application of 
adjustment factors to qualified data during the Agency's 
intemal review process. 

One issue is that "J" qualifiers are added to analytical 
results for many reasons that may or may not affect the 
accuracy and precision of the analytical result. The 
application of an adjustment factor to "J" qualified data 
in which bias is not affected could be considered overly 
conservative. 

All qualified data should be carefully evaluated to 
determine if the data are biased. Based on the reasons 
for bias, the use of an adjustment factor should only be 
considered as a management tool that provides a quick 
screening of the data for site assessment, not a means 
for correcting the biased value to a true value. 
Application of adjustment factors are intended for use 
with qualified data reported at or above the CRQL and 
may not be applicable to data which are qualified but 
technically sound. As stated previously, qualified data 
should always be carefully reviewed on a case-by-case 
basis prior to use in HRS evaluation. 

Another issue is the validify of "10" as a default 
adjustment factor. A default adjustment factor of 10 
was a policy decision based on the range of adjustment 
factors and an industry approach. The default was 
chosen in order to account for the maximum variabilify 
regardless of the direction of the bias. Therefore, the 
default value of 10 is generally considered to be a 
conservative adjustment factor. EPA reviewed the use 
of the default value of 10 and determined that this value 
was conservative. 

Even if using adjustment factors is sometimes overly 
conservative, this approach is preferable to not using the 
data at all. EPA maintains a "worst sites, first" policy 
that only the sites considered most harmful to human 
health and/or the environment should be listed. EPA 
considers the use of adjustment factors appropriate as a 
management decision tool. However, discretion is 
needed when applying adjustment factors. The use of 
adjustment factors may not be appropriate in all cases. 

USE OF OTHER ADJUSTMENT FACTORS 

EPA Regions may substitute higher, but never lower, 
adjustment factor values for the ones listed in this fact 
sheet on a case-by-case basis when technically justified. 
For example, other adjustment factors may be applied to 
conform with site-specific Data Quality Objectives 
(DQOs) or with Regional Standard Operating 
Procedures (SOPs) (Data Quality Objectives Process 
for Superfund, Publication 9355.9-01). 

SUMMARY 

For site assessment purposes, EPA Regions should not 
automatically discard "J" qualified data. However, site-
specific data usability determinations may result in the 
data's not being used. 

Data qualified under the EPA's CLP or from other 
sources of validated data may be used to demonstrate an 
observed release if certain measures are taken to ensure 
that the bias of the data qualifier is adjusted using the 
factor approach specified in this fact sheet. (This fact 
sheet provides a management decision tool for making 
qualified data usable for documenting an observed 
release.) The analyte and matrix-specific adjustment 
factors provided in Tables 1 through 4 of this fact sheet 
present these adjustment factors. 

The scope of this fact sheet is limited to the situations 
described in Exhibit 1. The use of qualified analytical 
data without the adjustment factors presented in this fact 
sheet is limited. Higher adjustment factors may be 
substituted by EPA Regions on a case-by-case basis 
when technically justified by site-specific DQOs or 
SOPS. 
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II TABLE 1 
FACTORS FOR VOLATILE ORGANIC ANALYTES 

VOLATILE 
ORGANIC 

ANALYTES 

1,1,1-TRICHLOROETHANE 

1,1,2,2-i ETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETPIANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE-D4 

1,2-DICLOROETHENE (TOTAL) 

II 1,2-DICHLOROPROPANE 

2-BUTANONE 

2-HEXANONE 

4-METHYL-2-PENTANONE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

BROMOFORM 

BROMOFLUOROBENZENE 

BROMOMETHANE 

CARBON DISULFIDE 

SOIL MATRIX 

Number of 
CARD 

Samples 
Reviewed 

— 

. . . 

. . . 

. . . 

7,031 

32,446 

. . . 

— 

. . . 

. . . 

. . . 

. . . 

7,024 

. . . 

.— 

32,444 

. . . 

— 

1 

Factor 

10.0 

10.0 

10.0 

lO.O 

2.71 

1.52 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

1.97 

10.0 

10.0 

1.7 

10.0 

10.0 

WATER MATRIX 

Number of 
CARD Samples 

Reviewed 

. . . 

. . . 

. . . 

. . . 

5,015 

25;516 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

5,001 

" 

— 

25,518 

. . . 

. . . 

Factor 

10.0 

10.0 

10.0 

10.0 

2.35 

1.38 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

1.64 

10.0 

10.0 

1.26 

10.0 

10.0 
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TABLE 1 
FACTORS FOR VOLATILE ORGANIC ANALYTES 

VOLATILE 
ORGANIC 

ANALYTES 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,3-DICHL0R0PR0PENE 

DIBROMOCHLOROMETHANE 

ETHYLBENZENE 

METHYLENE CHLORIDE ' 

STYRENE 

lETRACHLOROETHENE 

T0LIIENE-D8 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

XYLENE (TOTAL) 

SOIL MATRIX 

Numberof 
CARD 

Samples 
Reviewed 

. . . 

7,018 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

32,447 

.— 

6,988 

. . . 

. . . 

Factor 

10.0 

2;o 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

1.63 

10.0 

2.11 

10.0 

10.0 

WATER MATRIX | 

Numberof 
CARD Samples 

Reviewed 

. . . 

5,015 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

— 

- . . . 

. . . 

25,526 

. . . 

4,938 

. . . 

. . . 

Factor 

10.0 

1.54 

10.0 
• 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

1.21 

10.0 

1.66 

10.0 

10.0 
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TABLE 2 
FACTORS FOR SEMIVOLATILE ORGANIC AN 

SEMIVOLATILE 
ORGANIC 

ANALYTES 

, 1,2,4-TRICHLOROBENZENE 

1,2-DICHLOROBENZENE-D4 

1,3-DICHLOROBENZENE 

1,4-DICHLOROBENZENE 

2,2'-OXYBIS(l -CHLOROPROPANE) 

2,4,6-TRIBROMOPHENOL 

2,4,5-TRICHLOROPHENOL 

2,4,6-TRICHLOROPHENOL 

2,4-DICHLOROPHENOL 

2,4-DIMEHYLPHENOL 

2,4-DINITROPHENOL 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-CHLORONAPHTHALENE 

2-CHLOROPHENOL-D4 

2-FLUOROBIPHENYL 

2-FLUORPHENOL 

2-METHYLNAPHTHALENE 

2-METHYLPHENOL 

2-NITROANILINE 

2-NITROPHENOL 

3,3'-DICHLOROBENZIDINE 

3-NITROANILINE 

4,6-DINITRO-2-METHYLPHENOL 

4-BROMOPHENYL-PHENYETHER 

SOIL MATRIX 

Number of CARD 
sample Reviewed 

6,792 

32,848 
. . . 

6,796 
. . . 

32,605 

— 

. . . 

. . . 

. . . 

— 

6,798 

— 

32,798 

32,913 

•32,781 
. . . 

—. 

. . . 

. . . 

. . . 

" • 

.— 

. . . 

Factor 

4.83 

4.22 

10.0 

6.0 

10.0 

9.38 , 

10.0 

10.0 

10.0 

10.0 

10.0 

4.88 

10.0 

10.0 

4.08 

3.38 

5.05 

10.0 

10.0 

10.0 

10.0 

' 10.0 

10.0 

10.0 

10.0 

ALYTES 

WATER MATRIX | 

Numberof CARD 
Samples 
Reviewed 

4,605 

21,506 
. . . 

4,599 
. . . 

21,509 
. . . 

. . . 

. . . 

. . . 

— 

4,623 
. . . 

21,506 

,' 21,532 

21,511 

— 

. . . 

. . . 

' 

. . . 

Factor 

3.71 1 
'3.0 

10.0 

3.85 

10.0 

3.57 

10.0 

10.0 

' 10.0 

10.0 

10.0 

3.52 

10.0 

10.0 

2.92 1 
2.84 

3.34 

io.o 
10.0 

10.0 

10.0 1 
10.0 

10.0 

10.0 

10.0 
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TABLE 2 
FACTORS FOR SEMIVOLATILE ORGANIC ANALYTES 

SEMIVOLATILE 
ORGANIC 

ANALYTES 

4-CHLORO-3-METHYLPHENOL 

4-CHLOROANILINE 

4-CHLOROPHENYL-
PHENYLETHER 

4-METHYLPHENOL 

4-NITROANILINE 

4-NITROPHENOL 

ACENAPHTHENE 
II A^CENAPHTHYLENE 

ANTHRACENE 

BENZO(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I,)PERYLENE 
BENZO(K)FLUORANTHENE 

BIS(2-CHL0R0ETH0XY)METHANE 

BIS(2-CHL0R0ETHYL)ETHER 

BIS(2-ETHYLHEXYL)PHTHALATE 

BUTYLBENZYLPHTHALATE 

CARBAZOLE 

CHRYSENE 
DI-N-BUTYLPHTHALATE 

DI-N-OCTYLPHTHALATE 

DIBENZ(A,H)ANTHRACENE 

DIBENZOFURAN 

DIEIHYLPHIHALATE 

SOIL MATRIX 

Numberof CARD 
Sample Reviewed 

6,715 
. . . 

— 

. . . . 

— 

6,627 

6,773 
. . . 

— 

— 

._-

. . . 

. . . 

. . . 

— 

— 

— 
. . . 

— 

— 

• . . . 

—. 

Factor 

6.26 

10.0 

10.0 

10.0 

10.0 

9.33 

4.68 
10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

WATER MATRIX | 

Numberof CARD 
Samples 

. Reviewed 

4,609 
— , 

— 

. . . 

4,586 

4,600 
. . . 

. . . 

. . . 

. . . 

— 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

. . . 

-. 

. . . 

-— , 

Factor 

4.46 

10.0 

10.0 

10.0 

10.0 

5.96 

3.63 
10.0 

. , 10.0 

10.0 

10.0 

10.0 

10.0 
10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 
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TABLE 2 
FACTORS FOR SEMIVOLATILE ORGANIC ANALYTES 

SEMIVOLATILE 
ORGANIC 

ANALYTES 

DIMETHYLPHTHALATE 

FLUORANTHENE 

FLUORENE 

HEXACHLOROBENZENE 

HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 

HEXACHLOROETHANE 

INDEN0(1,2,3-CD)PYRENE 

ISOPHORONE 

N-NITROSO-DI-N-PROPYLAMINE 

N-NITROSODIPHENYLAMINE(l) 

NAPHTHALENE 

NIiR0BENZENE-D5 

PENTACHLOROPHENOL 

PHENANTHRENE 

PHEN0L-D5 

PYRENE 

1 TERPHENYL-D14 

SOIL MATRIX 

Number of CARD 
Sample Reviewed 

,— 

. . . 

— 

. . . 

. . . 

. . . 

6,725 

. . . 

— 

32,867 

6,597 

. . . 

32,855 

• 6,543 

32,899 

Factor 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

,10.0 

10.0 

4.92 

10.0 

10.0 

3.96 

72.5 

10.0 

3.85 

11.86 

. 4.35 

WATER MATRIX 

Number of CARD 
Samples 
Reviewed 

. . . 

. . . 

. . . 

—-

. . 

. . . 

— 

. . . 

. . . 

4,513 

21,533 

4,550 

. . . 

21,489 

4,612 

21,541 

Factor 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

4.0 

10.0 

10.0 

2.73 

10.12 

10. 

3.53 

5.67 

6.32 
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TABLE 3 1 
FACTORS FOR PESTICIDES/PCB ANALTYES | 

VOLATILE 
ORGANIC 

ANALYTES 
1 
4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

ALDRIN 

ALPHA-BHC 

ALPHA-CHLORDANE 

AROCLOR-1016 

AROCLOR-1221 

AROCLOR-1232 

AROCLOR-1242 

1 AROCLOR-1248 

AROCLOR-1254 

AROCLOR-1260 

BETA-BHC 

DECACHLOROBIPHENYL 

DELTA-BHC 

DIELDRIN 

SOIL MATRIX 

Number of 
CARD 

Samples 
Reviewed 

1 

. . . 

5,343 

5,526 

. . . 

. . . 

— 

. . . 

— 

. . . 

. . . 

—-

. . . 

. . . 

57,315 

. . . 

5,539 

Factor 

10.0 

10.0 

12.82 

14.26 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

17.79 

10.0 

11.93 

WATER MATRIX 

Number of 
CARD Samples 

Reviewed 

. . . 

3,850 

3,829 

. . . 

. . . 

. . . 

-— 

. . . 

. . . 

. . . 

. . . 

. . . 

33,592 

. . . 

3,861 

Factor 

10.0 

10.0 

7.14 

6.63 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 1 

10.0 

10.0 

^ 4.87 
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TABLE 3 
FACTORS FOR PESTICIDES/PCB ANALYTES 

VOLATILE 
ORGANIC 

ANALYTES 

ENDOSULFAN I 

ENDOSULFAN II 

ENDOSULFAN SULFATE 

ENDRIN 

ENDRIN ALDEHYDE 

ENDRIN KETONE 

GAMMA-BHC (LINDANE) 

GAMMA-CHLORDANE 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

METHOXYCHLOR 

TETRACHLORO-M-XYLENE 

TOXAPHENE 

SOIL MATRIX 

Numberof 
CARD 

Samples 
Reviewed 

— 

^A 

. . . 

5,521 

. . . 

. . . 

5,545 

. . . 

5,548 

„ . 

. . . 

59,508 

— . 

Factor 

10.0 

-10.0 

10.0 

14.13 

10.0 

10.0 

11.79 

10.0 

7.88 

10.0 

10.0 

8.5 

10.0 

WATER MATRIX 

Numberof 
CARD Samples 

Reviewed 

. . . 

/ 

. . . 

3,850 

. . . 

. . . 

3,832 

. . . • 

3,836 

. . . 

. . . 

33,787 

. . . 

Factor 

10.0 1 

10.0 1 

10.0 

5.33 

10.0 

10.0 

10.0 

10.0 

5.26 

10.0 

10.0 

5.29 

,10.0 1 
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TABLE 4 
FACTORS FOR INORGANIC ANALYTES 

1 

VOLATILE 
ORGANIC 

ANALYTES 

II ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM 

COBALT 

COPPER 

CYANIDE 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

THALLIUM 

VANADIUM 

ZINC 

^ SOIL MATRIX 

Numberof 
CARD 

Samples 
Reviewed 

5387 

5392 

5675 

5360 

5399 

5385 

5383 

5389 

5392 

5394 

3281 

5391 

5982 

5397 

5395 

5954 

5400 

3874 

5620 

5392 

5024 

5621 

5393 

5404 

Factor 

1.66 

1.98 

1.74 

3.99 

1.28 

1.41 

1.28 

1.29 

1.25 

1.22 

1.55 

1.34 

1.44 

1.23 

1.24 

1.83 

1.35 

17.49 

2.38 

1.74 

25.43 

1.86 

1.34 

1.50 

WATER MATRIX 

Numberof 
CARD 

Samples 
Reviewed 

6208 

6170 

6303 

6201 

6208 

6166 

6201 

6210 

6212 

6205 

225 

6216 

6384 

6210 

6214 

256 

6210 

6175 

6278 

6215 

6195 

6253 

6212 

6224 

Factor 

1.30 

1.27 

1.35 

^ L25 

1.25 

1.29 

1.24 

1.30 

1.27 

1.25 

1.36 

1.27 

1.31 

1.24 

1.28 

1.50 

1.29 

1.24 

1.14 

1.42 

1.26 

1.37 

1.25 

1.29 1 
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SITE INVESTIGATION REPORT 
FOR 

OLD BRIDGE TOWNSHIP -MARGARETS CREEK PROPERTY 
OLD BRIDGE TOWNSfflP, MIDDLESEX COUNTY 

April 18, 2007 

1. Preliminary assessment. Review of available environmental records was completed. The property, Block 1, lot 
54.12, located on Route 35, is not listed in the Stale's Known Contaminated Sites or Solid Waste Disposal Area 
databases. The local health department, Middlesex County Department of Public Health, had no records on the 
property. Old Bridge Township - the site's owner- has no knowledge of the nature of the fill material. 

Fig. 1 Site Location 

1.1 Review of historic aerial photography revealed the subject to be, in 1930, tidal marsh -with a road traversing 
southwest -northeast firom Route 35 to a cluster of structures cm Raritan Bay. In 1974 the filling of a ±20 acre 
portion of the site is apparent. 

Fig. 2 1930 



Fig. 3 1974 (Sliowing Und fiUing) 

1.2 On December 13,2006, a limited site investigation was completed io visually characterize fill material via 
excavation of test pits. Using a skid steer backhoe, representatives of the New Jersey Geological Survey completed 
11 test pits biased (using historic aerial photography) to the thickest deposits of fill or based upon evidence of 
surficial waste materials. Test pits were excavated to native material. Only minor amounts of non-soil materials 
were encountered and in only one of 11 locations. 

Waste materials were evident in numerous locations aaoss the sur&ce of the filled area, several of which included 
large quantities of what appeared to be shredded automotive battery casings, brick - including apparent refi'actory 
brick- and slag, suggesting possible disposal of industrial wastes (see Figures 4 & 5). 

Fig. 4 Main access road, showing cnuked car battery casings. 

® 



Area of slag, refractory bricic & miscellaneous solid waste. 

2. Site Investigation. 

2.1 Field work. OnMarch4,2007, representatives ofthe Bureau of Environmental Measurements & Site 
Assessment collected 16 soil samples, biased to areas widi accumulations of shredded battery casings and in areas 
devoid of vegetation in which refractory brick, slag and other waste materials were evident. Samples L-1 through L-
13 were collected in areas of accumulated battery casings, for lead analyses. Samples S-l through S-4 were collected 
in areas devoid of vegetation in which refractory tvick, slag and other waste materials were evident, for the complete 
Target Analyte List/Target Comjjound List analyses. The lead and TAL samples were collected in the 0 -6" interval 
beneath waste materials. The TCL samples were collected at 6-12" bgs. Samples for volatile organic compound 
analyses were collected using Encore coring devices from within the boring. 

2.2 Results. Lead was detected in all lead-only sample locations (L-1 though L-13) and at one TCL/TAL location 
(S-l) at concentrations above the n<m-restricted fiiture use and restricted future use Soil Cleanup Criteria (400 
ppm/600 ppm) with a concentration range of 701 ppm to 146,000 ppm, with an average concentration of 50,482 ppm 
(See Figure 6.) 

(3) 



Fig. 6 Sample location map. 

2.3 Discussion: The detected concentrations of lead significandy exceed the Department's human health-based Soil 
Cleanup Criteria. Ample visual evidence of human use of the site was observed during the site investigation, 
including footprints, bike/ATV tracks, campsites and promiscuous dumping. 

In addition, the site is situated adjacent to sensitive enviromnental receptors - the wetlands and open water of the 
Margarets Creek and Raritan Bay. The site is mapped in the Department's Geographic Information System as 
"Critical Emergent Wetland" and as foraging habitat for a State-threatened species: the Black-Crowned Night Heron. 
The proximity of the contaminated areas to wetlands and open water suggests the possibility that contamination may 
be or may have migrated to these receptors via overland flow in surface runoff or via groundwater. 

Given the sample results and potential receptors/exposures, this information was reported to the Department's 
Envircrnnental Hotline and was assigned case # 07-04-18-1110-28. 

3. Recommendation. It is recommended that Green Acres not purchase this property. Old Bridge Township should 
be advised of the results of the site investigation and be urged to enter a Memo-andum of Agreement with the Site 
Remediati(xi & Waste Management Program to address the contamination. Green Acres may reconsider acquisition 
of the site upon receipt by the Township ofa No Further Action determination by the Site Remediation & Waste 
Management Program. 

(H> 
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DRAFT 

EXECUTIVE SUMMARY , 

Previous investigations of Lot 54.11, Block 1 of the Township of Old Bridge, Middlesex County, 

New Jersey which is 47.55 acres have shown elevated lead levels in localized surficial soil 

samples from 0 to 1-foot below the ground surface (bgs). ITie soil with elevated lead is typically 

gravelly sand that comprises the surface of existing dirt roadways and contains varying amounts 

of battery casing chips. No correlation is evident between the groundwater quality at the Site 

and the surficial soils with lead; lead was below the Class IIA standard in each of the three 

groundwater samples taken. 

Soils with battery casing chips and debris in a litnited area of the Site have been excavated, 

treated, and removed by Contractors for the Old Bridge Municipal Utilities Authority (OBMUA) 

installing a sewer pipe during late 2007 and 2008. This workplan describes a methodology to 

continue the removal of the visually identifiable soils with battery casing chips and debris. 

To quickly and efficiently continue the removal and mitigate the potential for exposure to 

surficial materials with elevated concentrations of lead at the Site, this Remedial Action 

Workplan presents the plans developed by Advanced GeoServices Corp. (Advanced 

GeoServices) on behalf of NL Industries, Inc (NL). Proposed activities include excavation and 

off-site disposal of any shredded battery casings or demolition debris with greater than 600 

mg/kg lead, a level appropriate and protective for anticipated future property uses. Post-

excavation sampling will be performed to document the effectiveness of the remediation. 

Excavated areas will be backfilled and graded as necessary to promote drainage. 

The proposed remedy approach is consistent with Superfund Lead-Contaminated Residential 

Sites Handbook (EPA, 2003). Implementation of this remedial action will result in a remedy 

which is fiilly protective of human health and the environment and which eliminates exposure 

pathways in a cost-effective, quick and efficient manner. The remedy approach also minimizes 

<D 
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impacts on wetland areas facilitating implementation of a reasonable solution for all parties in 

less than a construction season. 
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DRAFT 

1.0 INTRODUCTION 

This workplan has been prepared by Advanced GeoServices Corp. (Advanced GeoServices) on 

behalf of NL Industries, Inc. (NL) for removal of surficial materials with elevated concentrations 

of lead on Block 1, Lot 54.11 (the Site), located on Route 35 in Old Bridge Township, New 

Jersey. 

The Site is 47.55 acres and is currently owned by the Township of Old Bridge. Localized 

surficial areas of the Site have been found to have elevated levels of lead. Past investigations 

have indicated the areas with lead are localized, the lead is surficial and found primarily in 

battery casing chips in road\yay areas. Lead was also found in demolition debris observed in 

piles at the Site. This workplan provides background information from previous investigations 

of these materials and provides an approach to expeditiously address these materials. 

Following New Jersey Department of Environmental Protection (NJDEP) approval of this 

workplan, NL will attempt to secure access from the current site owner. Old Bridge Township 

and begin planned remedial activities described in this workplan. 
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DRAFT 
V 

2.0 PROPERTY DESCRIPTION AND PHYSICAL SETTING 

2.1 LOCATION 

The Site is located in the Laurence Harbor section of Old Bridge Township, in Middlesex 

County, New Jersey and fronts on Route 35 North (Figure 1 and Figure 2). The Site is identified 

on Old Bridge tax maps as Lot 54.11. Block 1, Lot 54.12, which borders the Raritan Bay, is on 

the northeast side of the Site. 

An existing dirt road extends through the Site from a gate on Route 35 northeast toward the 

Raritan Bay. Access is also available to the Site through the adjacent Old Bridge Municipal 

Utilities Authority (OBMUA) sewage pump station facility located on Boulevard West through 

the adjacent Lot 54.12. 

2.2 TOPOGRAPHY AND DRAINAGE 

Based on the Topographic Survey of the Township of Old Bridge existing surface elevations 

range from near sea level to 28 feet above mean sea level (msl) (NGVD 1988). Margaret's 

Creek is located in the northern portion of the Site and near the westem boundary of the Site. 

Margaret's Creek flows northward and discharges to the Raritan Bay. Coastal and freshwater 

wetlands are present in substantial portions of the Site. 

2.3 GEOLOGY AND HYDROGEOLOGY 

Surface materials mapped in the project area include estuarine deposits, beach deposits, and 

artificial fill. Estuarine deposits are mapped over a majority of the Site and are typically 

comprised of salt marsh sediments including silt and clay, fine sand, and peat. Beach deposits 

are comprised of sand and pebble gravel, and are mapped along Raritan Bay. Artificial fill is 

F:\OFICEAGC\PROIECTS\Fila\2007-1973U00S\Woii:pliin\Remcdial Acfion WP-TKtt,doc 

2-1 

G> 



mapped above the marsh deposits in the central-western portion of the Site, as well as along the 

dirt road that leads to the beach on the Raritan Bay. 

Surficial soils in the project area are underlain by the upper Magothy Formation. The Magothy 

Formation generally consists of sand intierbedded with dark gray clays and siltSj and is often 

characterized by rapid lateral and vertical changes in composition. 

2.4 ZONING . 

The Site is currently zoned C-M. The purpose of this zoning classification is to provide an 

opportunity for continued development of marine and resort activities that have direct access to 

navigable waterways. 
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DRAFT 

3.0 PREVIOUS INVESTIGATIONS 

3.1 SITE HISTORY AND OPERATIONS 

Previous studies by the NJDEP of the Site included a review of historical aerial photography of 

the project Site. The following is a summary of reported observations from these studies and 

observations of the aerial photographs. 

In a 1930 photograph, the property is dominantly tidal marsh. A dirt road traversed the property 

from Route 35 northeast to Raritan Bay. Several buildings of unidentified use were located 

along the beach on Raritan Bay. Significant clearing and possible soil filling is observed on the 

1954 aerial photograph of the Site. Clearing is also noted in the 1961 aerial photograph with 

evidence of soil filHng observed on a 1969 aerial photograph. In a 1974 photograph, fill is 

evident in an approximately 20 acre area of former marshland in the southwestern portion of the 

Site. Residential developments of single faihily homes are located to the northwest and 

southeast ofthe Site. 

The Site is currently vacant and is generally comprised of woodland and marshland. The 

existing Laurence Harbor interceptor sewer located beneath the property surface is maintained by 

the OBMUA and is in the process of being upgraded with a new interceptor pipe. 

3.2 ENVIRONMENTAL SAMPLING 

Five previous investigations have been conducted at the Site. In July/2004, a geotechnical 

investigation was performed by Icon Engineering on behalf of the township to characterize the 

subsurface conditions along the proposed pipeline route. Eight (8) soil borings were performed 

in the sewer easement. In addition, three (3) monitoring wells were installed to measure shallow 

groundwater levels. The geotechnical investigation included limited environmental testing of 
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soil and groundwater to provide a preliminary characterization of waste material that might be 

generated during construction. Two surficial soil samples (0 to 2 feet bgs) were collected and 

analyzed for priority pollutants (PP-i-40). All targeted parameter concentrations were below the 

most stringent soil cleanup criteria. Qne groundwater sample was collected from each of the 

three wells, and a single composite sample was analyzed for PP+40. The targeted parameters 

were either not detected or were detected at concentrations below the New Jersey Class IIA 

Groundwater Quality Standards. 

In April 2005, a limited investigation was performed by Icon Engineering to characterize 

approximately 200 cubic yards (CY) of soil stockpiled in roughly 40 individual piles in the 

central portion ofthe Site, to the north of the construction easement. The stockpiled soil was 

being considered as potential backfill material for the sewer installation project. Six (6) soil 

samples were collected and analyzed for PP-i-40. No contaminant concentrations exceeded the 

most stringent NJDEP soil cleanup criteria. 

In December 2006 and March 2007, the NJDEP conducted the third and fourth limited Site 

investigations of fill materials on the property. Eleven (11) test pits were excavated to visually 

characterize the fill material; the test pits were biased to the thickest deposits of fill or to areas 

with evidence of surficial waste materials. Waste materials observed at several locations in the 

fill included shredded automotive battery casings, refractory brick, and slag. In March 2007, 

sixteen (16) soil samples were collected from the fill layer targeting materials of concern. Lead 

exceeded the non-restricted future use soil cleanup criteria (400 parts per million (ppm)) in these 

targeted samples and the restricted use soil cleanup criteria (600 ppm) in fourteen (14) samples 

(L-1 through L-13 and S-l 1). In the samples that exceeded the remedial standards, the lead level 

ranged from 701 ppm to 146,000 ppm, with an average concentration of 50,482 ppm. 

For the fifth investigation, the scope of work for the Site investigation was based on a Limited 

Site Investigation Workplan prepared by Icon Engineering (May 2007) and approved by the 

NJDEP. The main objective of the investigation was to characterize the composition and 
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environmental quality of fill materials within the 40- foot wide construction easement. This 

information was used to evaluate the need for any remediation that might be required in order to 

implement the sewer construction project. Sampling was performed in general accordance with 

the NJDEP Field Sampling Procedures Manual (August 2005). Select drawings associated with 

this site investigation workplan are provided in Appendix A. 

The analytical results for both the XRF field screening and laboratory soil testing were compared 

to the New Jersey Soil Cleanup Criteria (SCC; last revised May 12, 1999). Based on both the 

XRF and the laboratory analyses, the following observations regarding contamination in the fill 

soils were noted. Elevated lead levels were observed in surficial soil samples from station 7+00 

to station 9+00 ofthe planned OBMUA pipeline route. Lead level? ranged up to 24,000 mg/kg 

(Sample B-4E), compared to the direct contact soil cleanup criterion of 400 mg/kg for residential 

use and 600 mg/kg for non-residential use. The samples with high lead levels were reported to 

correspond to the sandy soils that contained trace amounts of battery casing chips. 

The report stated elevated lead concentrations appear to be limited to surficial soils. The highest 

laboratory confirmed lead concentration in the easement was 24,000 mg/kg at sample location B-

4E from 0 to 6-inches bgs. The lead concentration was 610 mg/kg in a sample from 6 to 12-

inches bgs at the same location. Antimony and arsenic levels were below the SCC in this 

sample. The targeted metal levels in deeper fill soils throughout the area of investigation were 

generally below the most stringent SCC, except one slightly elevated arsenic level in one sample 

which may reflect a naturally occurring condition. 

The XRF results for lead, the main constituent of concern at the Site, were generally consistent 

with the analytical laboratory confirmation results. The XRF results compared less favorably for' 

other potential metal contaminants, including mercury, cadmium, and arsenic. Based on the 

laboratory results, these metals were determined not to be contaminants of concern at the Site. 
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No surficial or deep contamination in the fill layer was indicated from pipeline station 0+00 

through station 6+00 or 10.25 to 27+00, as shown on drawings provided in Appendix A 

including Figure 8. 

The lead and antimony contamination appeared to be restricted to surficial soils in a limited area 

ofthe construction easement. The contaminated area extends from some point prior to pipeline 

station 7+00 to some point after station 9+00, and is near the intersection of two existing dirt 

roads. The lead contaminated soil was reported to be typically gravelly sand that comprises the 

road surface and contains varying amounts of battery casing chips. The investigation indicated 

that elevated lead levels were commonly associated with soils containing crushed battery debris. 

The battery chips were Ukely placed as a type of substitute for gravel to stabilize portions ofthe 

roadway, or may have been fracked along the roadway from a source area. More abundant 

battery chips are evident at the surface along the main site roadway near the Route 35 Site 

entrance, in one ofthe areas previously investigated by the NJDEP. In that area ofthe Site, lead 

levels as high as 106,000 mg/kg were reported in surface soils. Regardless of how the 

contamination originated, in the area of investigation, no battery casing debris was observed 

below the upper one foot of soil. 

Representatives of NL visited the Site on April 1, 2008. NL spoke with contractors conducting 

sewer pipeline installation work at the Site and providing oversight. The contractors confirmed 

the presence of lead was localized and confined primarily to the top 1 foot of soil. Pictures ofthe 

observable debris are provided as Figures 3 through 6. 

3.3 SOIL QUALITY SUMMARY 

Five soil investigations have been conducted at the Site. The first two did not identify lead in 

soil in the limited soil testing conducted. The third, fourth, and fifth investigations were targeted 
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towards the areas with visually identifiable debris and the proposed pipeline route and lead was 

documented in surficial soils and select debris piles found at the Site. 

The lead was generally found to be surficial, visually distinguishable debris which had been 

placed at the Site. 

Representatives of NL visited the Site on April 1, 2008 and discussed the observations of fill 

with the OBMUA sewer pipe installation contractor and OBMUA oversight representatives. 

They confirmed sampling of the soils has shown the lead to be surficial and associated with 

battery casings or select piles of debris which were placed at the Site. Pictures ofthe observable 

debris are provided as Figures 4 through 7. 

3.4 GROUNDWATER QUALITY 

No correlation is evident between the groundwater quality and the surficial soil contamination 

that is locally present in the easement or in other areas ofthe Site. The primary contaminant of 

concern at the Site is lead, and lead was below the Class IIA standard in each ofthe three wells 

sampled. This finding also supports the presumption of surficial deposition of contaminated 

materials with no anticipated metals migration. 

Due to the Site location adjacent to the saline waters of Raritan Bay, the shallow groundwater at 

the Site is likely not suitable for potable use. The actual classification for the Site groundwater 

would likely be Class III. 
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DRAFT 

4.0 REMEDIAL ACTION WORKPLAN 

4.1 REMEDIAL ACTION SELECTION 

Fill material with elevated concentrations of lead is present within limited portions of the Site. 

Upon excavation, the contaminated soil/fill would become a regulated waste material and 

managed appropriately. Due to the apparent limited extent of contamination on the Site, 

excavation of the surficial materials with battery casings or demolition debris with lead 

concentrations exceeding project standards to depths of 12", on-site stabilization, and off-site 

disposal of the contaminated fill is a feasible remedial approach to mitigate the potential for 

exposure to Site materials. This remedial approach is consistent with the remedial approach 

described in the Superfund Lead-Contaminated Residential Sites Handbook (EPA, 2003). 

4.2 CONTAMINANTS OF CONCERN AND REMEDIAL STANDARDS 

Previous Site investigation findings indicated that contaminated soil is only present in limited 

sections of the Site and appears to be surficial. Based on the laboratory analytical results, the 

contaminants of concern are metals with lead being the primary indicator parameter. The lead 

concentration exceeds the appropriate soil remediation standards. The applicable remediation 

standards for this project are the New Jersey Non-Residential Direct Contact Soil Cleanup 

Criteria (NRDCSCC; last revised May 12, 1999) as follows: 

PARAMETER 

Lead 

NRDCSCC (mg/kg) 

600 

This clean-up level is consistent with the property zoning for marine and resort activities and 

anticipated future land use planning. 
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4.3 EXCAVATION LIMITS 

A topographical survey for the entire Site will be completed or provided. Limits of wetlands will 

be field delineated and shown on the topographic survey. 

The entire property will be subdivided into gridded 0.5 acre increments or exposure areas (EAs). 

Each non-wetland EA will be carefully inspected for visually distinguishable battery casing chips 

or demolition debris believed to have lead concentrations in excess of 600 mg/kg. Visually 

identifiable isolated areas of battery casing chips and debris believed to have lead concenfrations 

in excess of 600 mg/kg based on XRF screening will be identified, visually delineated and 

excavated to 6 inches within gridded EAs. Post-excavation bottom sampling of grids will be 

completed using a 5 point composite grid on a frequency of one test (i.e-, a 5 point composite) 

every 10,000 square feet at excavation, to confirrn all soil which may exceed 600 mg/kg have 

been excavated. Areas with bottom sampling containing lead concentrations exceeding 600 

mg/kg will be excavated an additional 6" and a 5 point composite bottom sample will be 

completed in the area of investigation from 6-12". The composite samples will consist of grab 

samples (aliquots) collected from at least 5 randomly-located areas within each EA. 

Each aliquot will be collected from the bottom of excavations using trowels, hand augers, and/or 

shovels. The aliquots will be placed in a mixing bowl and homogenized to generate one 

composite sample that represents the entire removal area. Standard sampling and 

decontamination procedures will be followed in the field. XRF testing will be used for 

determination ofthe lead concentration. Past XRF testing has been confirmed with off-site ICP 

analysis. A minimum of 10 samples will be sent off-site for ICP analyses to confirm the XRF 

data is reliable and to establish a correlation as necessary between the XRF being used for 

sampling and the ICP data. 
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In the event contamination is identified in the post excavation sample at 12", a visible marker 

barrier will be installed to identify the presence of possible impacted soil below the marker 

barrier. Barriers that will be used are orange construction fence, snow fence, or a geofabric. 

4.4 TREATMENT, TRANSPORTATION AND DISPOSAL 

4.4.1 Stockpile Characterization Sampling 

Once material is excavated, if it has not been direct loaded to the disposal facilify, it will be taken 

to the soil staging area, and placed in stockpiles for characterization purposes. It is anticipated 

that the stockpiles will be approximately 1,000 cy in volume and that one composite sample will 

be collected from each stockpile. The composite samples will consist of aliquots collected from 

at least five randomly-located surface locations from each stockpile. Each aliquot will be 

collected using trowels, hand augers, and/or shovels. The aliquots will be placed in a mixing 

bowl and homogenized to generate one composite sample that represents the entire stockpile. 

Standard sampling and decontamination procedures, which will be followed in the field, are 

described in a Qualify Assurance Project Plan (QAPP) provided following workplan approval. 

The waste characterization samples will be sent to an approved off-site laboratory for TCLP lead 

analysis. If the sample result exceeds 5.0 mg/L lead, the stockpile will be stabilized on-site by 

the Contractor and retested; this process will be repeated until passing results (i.e., TCLP 

leachate is less than 5.0 mg/L) are achieved. If the waste characterization result is less than 5.0 

mg/L, the material will not require freatment, prior to off-site disposal. 

In-situ characterization sampling may be performed instead of the stockpile characterization 

described above. In-situ characterization will be utilized if the Contractor prefers to transport the 

excavated soil directly to the disposal facility. This will consist of determining the need for 

treatment from a localized cirea within an area scheduled for removal. The composite samples 

will consist of grab samples (aliquots) collected from at least 5 randomly-located areas within 

each EA. Each aliquot will be collected from the ground surface to the excavation depth using 
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trowels, hand augers, and/or shovels. The aliquots will be placed in a mixing bowl and 

homogenized to generate one composite sample that represents the entire removal area. Standard 

sampling and decontamination procedures will be followed in the field. The waste 

characterization samples will be sent to an approved off-site laboratory for analysis of TCLP 

lead. If the sample result exceeds 5.0 mg/L lead, the excavated soil will be placed in the soil 

staging area and the stockpile characterization sampling will be implemented. If the sample 

result is less than or equal to 5.0 mg/L lead, the material will not require treatment and may then 

be loaded onto trucks for direct transport to the disposal facility. 

4.4.2 Soil Stabilization/Treatment 

In the event that soil stabilization/treatment is warranted, the soil stockpile will be stabilized in 

the soil staging area. The stabilization process will be accomplished by mechanical means (e.g., 
•• . . . 

pug mill, trackhoe mixing within a contained area). The stabilization reagent and mixture ratios 

will be determined by the Contractor based on several effective proprietary and non-proprietary 

reagents and processes available on the market. Following stabilization of the stockpile, a 

sample will be collected following the procedures described above and sent to the approved 

laboratory. 

It is understood that this work plan will effectively act as the permit for NJDEP to approve any 

, necessary stabilization treatment of soils required as part ofthe remedy. 

4.4.3 Transportation and Disposal 

Following testing (and freatment as necessary) to confirm that the material is non-hazardous (i.e., 

less than 5.0 mg/L TCLP lead), the material will be loaded into trucks for transportation to one 

or more pre-approved ofif-site disposal facilifies. Air monitoring and dust control will be 

conducted in accordance with the Health and Safety Plan (HASP) which will be developed 

following approval of this workplan. Once loaded, the trucks will be tarped and the material 
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transported to the disposal facility. Appropriate local, state, and federal regulatioris will be 

followed for documentation, placarding, and transporting of the material. All material will be 

tracked in accordance with federal, state, and local regulations (e.g. bills of lading or manifests, 

as appropriate). A summary tracking spreadsheet will be generated at the start ofthe project and 

will be updated as soil is exported. At a minimum, the spreadsheet will contain the date and time 

of shipment, trucking company, truck number, and soil tonnage weighed by a certified scale. 

4.4.4 Debris/Temporary Sfriictures 

During the excavation activities, any debris encountered will be segregated and stockpiled 

separately. This debris may consist of vegetation, wood, concrete, or brick found below the soil 

surface which exceeds the established standards for lead. This debris will be disposed of 

separately from the excavated soil, if requested by the disposal facility. 

4.5 BACKFILL . 

The Contractor shall plan on backfilling to pre-excavation grades within 10 calendar days of 

receipt of confirmatory sample results or following soil removal if the excavation extends to 12 

inches. In some cases, the Respondent may elect to extend this period to prevent materials from 

being placed in areas of standing water or frozen material. Vegetative materials will be removed 

from within excavation areas prior to backfill. Backfill materials will be temporarily stored in 

clean areas of the Site or in the soil staging area, as needed. Both structural soil fill and topsoil 

will be used as backfill as described below. 
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In some cases, where areas with elevated lead concenfrations exceeding project standards are 

broad and shallow, confirmation samples indicate soil lead concenfrations are less than 600 

mg/kg and backfill is not necessary to manage surface water, only 2" of topsoil will be placed. 

The decision on backfilling will be made by the oversight contractor in consultation with the 

owner. 

4.5.1 Structural Soil Fill 

Structural soil fill material will be used to achieve backfill grades to within two inches of final 

grade. Structural soil fill samples will be collected prior to use and submitted by the Contractor 

for laboratory analysis. The results of analysis of these soils will not exceed New Jersey clean 

fill concentrations. Soil fill materials will be free from roots and other organic matter, trash, 

debris, and stones larger than three inches in any dimension. Soil fill materials will be placed in 

loose lifts and compacted by mechanical methods. 

4.5.2 Topsoil Fill 

Topsoil material will be a natural, friable soil with organic content of at least 2.5% and nutrients 

sufficient to sustain grass growth and free of any trash or other deleterious debris. The 

maximum particle size will be 3/4 inch and rocks greater than 1/8 inch shall not be greater than 

5% total by weight. The Confractor will screen the topsoil, if necessary, so the maximum 

particle size is not exceeded. Topsoil samples will be collected prior to use and submitted by the 

Contractor for laboratory analysis and the results will be compared to NJDEP clean fill 

concentrations and also tested to confirm that the topsoil has appropriate soil nufrients and 

organic content. Topsoil materials will be placed to an approximate 2-inch depth over the 

structural soil fill material. Once topsoil is placed, it shall be lightly compacted by mechanical 

methods approved by the QA official and tilled for placement of seed, fertilizer, and mulch. 

& 
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4.6 RESTORATION 

All fill replacement areas and areas disturbed by soil removal operations will be uniformly 

smooth-graded to mimic the pre-excavation grades, except as necessary to permit adequate 

drainage with the notification and acceptance of the property owner. Grade control will be 

performed by the Confractor to confirm the appropriate grades and to make modifications as 

necessary. ' 

Since the battery casings were used as a gravel substitute it is anticipated that most of the areas 

with elevated lead concentrations will be open areas with minimal trees. Care will be taken to 

minimize dam^e to frees. Field XRF screening will be conducted around individual trees to 

confirm materials that exceed the 600 ppm project standard for lead and the need for any tree 

removal. 

4.7 SEEDING 

The Contractor will apply a native grass seed mix tolerant to the local conditions which will 

expedite restoration activities. Sfraw mulch will be applied upon completion of seeding. The 

Confractor may opt to use a hydroseed mix which will consist of seed, fertilizer and sfraw mulch 

to protect the seed from erosion and predation. Erosion control devices will remain in-place until 

vegetation has been established in disturbed areas. The Contractor will be responsible for 

vegetation establishment and will prepare a maintenance schedule to allow vegetation to be 

established before the onset of inclement weather. 

4.8 DUST CONTROL A 

Due to the potential for elevated lead levels in the soil, airborne dust monitoring shall be 

performed during remedial activities. Dust monitoring will be performed using a particulate 

meter (TSI DustTrak Aerosol Monitor; MIE pDR-4000 Data Ram; or equivalent) to monitor dust 
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concentrations. Dust monitoring will be performed at least hourly in work arealocations and at 

the downwind site boundary. The monitoring frequency may be increased or decreased by the 

site health and safety officer based on conditions in the work areas and the results of monitoring. 

Site-specific action for the dust monitoring will be defined in the HASP submitted after this 

workplan is approved. Dust suppression procedures will include wetting the ground surface or 

source of dust. A water truck or equivalent source will be maintained on-site for this purpose. 

4.9 CONSTRUCTION STAGING. STORAGE. AND ACCESS AREAS 

Construction storage and staging areas, and haul roads have been situated outside of known 

contaminated zones. The construction entrance and tracking pad will be located at the northern 

Site entrance near Route 35. 

4.10 DECONTAMINATION 

A vehicle tracking pad and equipment decontamination zone will be setup at the boundary ofthe 

remediation area. The fracking pad will be comprised of clean stone placed over a suitable 

geotextile. Equipment will be steam cleaned upon leaving the remediation area. A temporary 

decontamination water collection system will be installed, including an impermeable base.' 

Decontamination water will be infiltrated since the contamination is not water soluble. At the 

end ofthe remediation, the tracking pad material will be collected, tested and disposed of 

properly based on test results. A personnel decontamination zone will also be setup at the 

boundary of the remediation area, including a wash station and drums for disposable personal 

protective equipment. 

1 

1 

4.11 POST-REMEDIAL CONSTRUCTION MONITORING 

Following completion of the soil remedial action the vegetation will be monitored until 

excavated areas are stabilized. 
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4.12 PERMmiNG 

A Soil Erosion and Sediment Control Plan will be prepared and submitted to the Freehold Soil 

Conservation District for certification. A companion soil sampling plan and HASP (see Section 

4.14) will be submitted to NJDEP for approval. 

4.13 GROUNDWATER MANAGEMENT 

Groundwater is not expected to generally be encountered during the remedial activities, since the 

excavation will only extend to approximately 1-foot bgs. If groundwater is encountered, 

excavations will be terminated. Five point composite samples will be taken in excavations and a 

visible marker barrier will be placed in any areas which exceed the 600 mg/kg standard for lead. 

4.14 HEALTH AND SAFETY 

A site specific HASP for remedial activities associated with the removal action will be prepared 

in accordance with applicable standards (NJAC 7:26E-1.9; 29 CFR 1910 8t 29 CFR 1926) to 

address potential job hazards specifically related to the handling of contaminated soils, and will 

specify miniinum safety fraining requirements, safety responsibilities, control measures, 

monitoring requirements, appropriate personnel protective equipment, decontamination 

procedures, and ernergency procedures. The HASP will be applicable to all personnel v̂ ôrking 

at the Site, and will supplement individual contractor's health and safety plans for specific 

activities as well as industry safety standards. Prior to mobilization, copies ofthe HASP will be 

provided to all construction contractors, consultants, and any other field personnel. 
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4.15 SCHEDULE 

The remediation will be performed after NJDEP approval of this vvorkplan. The remediation, 

including setup, excavation, and soil disposal, is expected to be completed in approximately 16-

24 weeks, approximately 1 construction season. 
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